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PREFACE  TO  THE  SECOND   EDITION. 


During  the  time  that  has  elapsed  since  the  appearance  of  the  first 
edition  of  this  work,  no  great  discoveries  or  advancements  have  been 
made  concerning  the  nature  and  treatment  of  tumors.  The  parasitic 
origin  of  malignant  tumors  continues  to  attract  the  attention  of  patholo- 
gists and  surgeons,  but  we  have  made  very  little  progress  in  establishing 
this  theory  by  actual  facts.  In  the  proper  place  will  be  found  an 
account  of  recent  work  done  in  this  direction,  notably  by  Roncali,  of 
Rome.  The  text  has  been  carefully  revised  and  many  additions  have 
been  made.  A  new  section  has  been  added  on  Sarcoma  of  the 
Decidua.  Many  of  the  old  illustrations  have  been  eliminated,  and  are 
replaced  by  others  intended  to  explain  more  satisfactorily  the  subjects 
they  represent.  Most  of  the  new  illustrations  are  original.  The  pub- 
lisher has  again  placed  the  author  under  many  obligations  for  his 
liberality  in  inserting  so  many  new  illustrations. 
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The  appearance  of  a  treatise  on  "The  Pathology  and  Surgical 
Treatment  of  Tumors"  at  this  time  needs  no  apology.  Books 
specially  devoted  to  this  subject  are  few,  and  in  our  text-books  and 
systems  of  surgery  this  part  of  surgical  pathology  is  usually  condensed 
to  a  degree  incompatible  with  its  scientific  and  clinical  importance. 
Again,  the  attention  and  energies  of  pathologists  and  surgeons  during 
the  last  quarter  of  a  century  have  been  directed  more  toward  the 
foundation  and  development  of  the  new  science  of  bacteriology  and 
the  advancement  and  improvement  of  operative  technique  than  to  a 
more  thorough  investigation  of  the  equally  important  though  less 
inviting  subject  relating  to  the  origin,  nature,  structure,  clinical  aspects, 
and  treatment  of  tumors. 

Every  teacher  of  patholc^  and  surgery  knows  how  difficult  it  is 
to  impart  to  the  student  a  knowledge  of  the  structure  and  clinical 
tendencies  of  the  different  kinds  of  tumors  sufficiently  accurate  to 
enable  him  to  make  a  reliable  diagnosis  at  the  bedside.  The  gen- 
eral practitioner  often  remains  painfully  conscious  of  this  defect  in 
his  early  training,  and  the  surgeon  is  frequently  in  doubt  when  to 
apply  his  art  or  when  to  pursue  a  conservative  or  palliative  course 
when  applied  to  for  treatment  by  patients  suffering  from  obscure 
tumors  or  tumors  presenting  one  or  more  of  the  numerous  compli- 
cations to  which  they  are  subject. 

The  author  has  spent  many  years  in  collecting  the  material  for  this 

work,  and  has  taken  great  pains  to  present  it  in  a  manner  that  should 

prove  useful  as  a  text-book  for  the  student,  a  work  of  reference  for  the 

busy  practitioner,  and  a   reliable,  safe  guide  for   the   surgeon.     For 

the  purpose  of  simplifying  diagnosis  a  special  effort  has  been  made 

to  trace  every  tumor  to  its  proper  anatomical  starting-point  and  histo- 
t 
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genetic  source,  and  to  make  a  sharp  histological  and  clinical  distinction 
between  true  tumors,  inflammatory  swellings,  and  retention-cysts. 

The  increase  in  volume  caused  by  a  tumor  is  due  entirely  to  erratic 
cell-growth  from  a  matrix  of  embryonal  cells  of  congenital  or  post- 
natal origin ;  the  enlargement  of  a  part  or  an  organ  caused  by  chronic 
inflammation  which  so  often  simulates  a  tumor  is  due  to  proliferation 
of  pre-existing  mature  cells  acted  upon  by  pathogenic  micro-organisms 
or  their  toxines,  and  to  the  vascular  changes  and  cell-migration  charac- 
teristic of  inflammation ;  while  a  retention-cyst  essentially  consists  of 
an  accumulation  of  a  physiological  secretion  in  a  pre-formed  glandular 
space,  the  result  of  a  mechanical  obstruction. 

The  classification  of  tumors  in  this  work  is  in  accord  with  this 
theory  of  the  origin  of  tumors.  The  microbic  origin  of  tumors  is 
briefly  disposed  of,  as  it  has  not  been  established  by  any  convincing 
experimental  investigations  or  clinical  observations.  Should  future 
research  demonstrate  a  direct  causative  relationship  between  certain 
as  yet  unknown  bacteria  and  the  growth  of  some  of  the  tumors,  such 
tumors  would  have  to  be  eliminated  from  this  group  of  pathological 
products  and  be  classified  with  the  granulomata. 

The  first  part  of  this  treatise  is  devoted  to  a  general  consideration 
of  tumors,  and  it  is  this  part  which  is  intended  more  especially  for  the 
use  of  students.  Following  the  section  on  Classification,  each  class 
of  tumors  is  considered  separately,  beginning  with  benign  epithelial 
tumors  and  terminating  with  sarcoma,  to  which  is  appended  a  section 
on  Retention-cysts.  It  will  be  observed  that  by  following  this  course 
each  tumor  is  brought  to  the  notice  of  the  reader  three  different  times. 
Repetitions  like  these  cannot  fail  in  permanently  impressing  the  sub- 
ject upon  the  memory  of  the  reader.  It  has  been  deemed  advisable 
to  discuss  benign  tumors  first,  as  they  do  not  deviate  so  far  from  the 
normal  type  of  tissue-growth  as  do  malignant  tumors  of  the  same 
germinal  layer. 

Retention-cysts  are  not  true  tumors,  but  they  are  discussed  in  the 
last  section  of  the  volume,  as  their  differentiation  from  tumors  is  often 
exceedingly  difficult,  and  in  their  structure  and  clinical  course  they 
resemble  more  closely  tumor-formation  than  the  products  of  inflam- 
mation.   A  description  of  each  class  of  tumors  is  followed  by  a  con- 
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sideration  of  the  topographical  distribution  of  that  particular  kind  of 
tumor  in  the  diiTerent  regions  and  organs  of  the  body,  with  a 
description  of  the  different  operative  procedures  for  their  removal. 

The  intention  of  the  author  in  illustrating  the  text  so  profusely 
was  to  keep  constantly  before  the  reader's  eye  the  microscopical  pic- 
ture of  the  tumor,  which  in  many  places  is  contrasted  with  the  normal 
structure  of  the  tissues  corresponding  with  the  anatomical  location 
of  the  tumor.  The  more  difficult  operations  are  fully  described  and 
il]u.strated.  More  than  one  hundred  of  the  illustrations  are  original, 
while  the  remainder  were  selected  from  books  and  medical  journals 
not  readily  accessible  to  the  student  and  the  general  practitioner. 

The  author  desires  to  acknowledge  his  indebtedness  to  Mr.  W.  B. 
Saunders,  who  has  spared  no  expense  in  presenting  this  book  to  the 
profession,  and  to  Mr.  John  Vansant  and  Mr.  Thomas  Dagney  of  his 
publication  rooms,  for  valuable  assistance  m  supervising  the  details 
of  the  preparation  of  the  work ;  also  to  Drs.  Lecount  and  Mellish 
for  a  number  of  well-executed  original  drawings. 

N.  Senn. 
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I.   ORIGIN    AND    NATURE    OF    TUMORS. 

The  subject  of  tumors  is  one  of  the  much-neglected  departments 
of  surgical  pathology.  Laboratory  investigation,  experimental  research, 
and  clinical  observations  have  revolutionized  the  etiology  and  pathology 
of  inflammatory  diseases  during  the  last  decade.  During  that  time  the 
attention  of  pathologists  has  been  occupied  largely  in  the  etiological 
and  pathological  elucidation  of  infective  diseases,  while  surgeons  have 
expended  their  energies  in  enlarging  the  scope  of  operative  surgery 
by  an  increased  knowledge  thus  gained,  and  by  the  diminution  of  the 
immediate  and  remote  risks  to  life  of  operative  procedures  attending 
the  general  adoption  of  antiseptic  and  aseptic  precautions.  The  benefit 
to  humanity  in  the  saving  of  life  and  the  lessening  of  suffering  derived 
from  these  investigations  and  from  improved  practice  is  incalculable. 
The  great  work  initiated  by  Pasteur,  Lister,  and  Koch  has  inaugurated 
a  new  era  in  the  study  and  treatment  of  disease,  and  must  serve  as 
a  permanent  foundation  for  all  future  investigations.  When  we  realize 
the  amount  of  suffering  and  the  number  of  deaths  resulting  from  tumors, 
it  appears  somewhat  strange  that  this  vast  department  of  pathology 
has  received  so  little  attention  on  the  part  of  modem  investigators. 
It  is  true  that  recently  a  great  deal  of  work  has  been  done  to  establish 
the  microbic  origin  of  malignant  tumors,  but  no  positive  results  have 
been  obtained  so  far,  and  wc  must  confess  that  but  little  additional 
light  has  been  shed  on  the  etiology  and  pathology  of  tumors  since 
the  epoch-making  labors  of  Virchow  and  Cohnheim. 

History. — The  old  authors  regarded  tumors  as  something  entirely 
foreign  grafted  upon  the  organism.  John  Hunter  taught  that  a  drop 
of  blood,  being  accidentally  cxtravasated,  became  organized  and  as- 
sumed a  growth  independent  of  the  adjacent  tissues,  and  continued  to 
grow  till  it  was  limited  by  some  obstacle  opposed  to  it  Effusion  of 
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lymph  has  been  considered  as  a  possible  cause.  It  was  suggested  tha 
in  the  development  of  the  tumors  the  lymph  played  the  same  rol 
claimed  by  Hunter  for  the  extra-vascular  blood.  Chronic  tnflammatioi 
was  regarded  for  a  long  time  as  the  essential  etiological  factor.  Thes. 
and  many  other  vague  theories  advanced  in  regard  to  the  origin  aiw 
nature  of  tumors  prior  to  the  time  they  were  recognized  as  a  part  ol 
the  body  they  inhabited,  the  result  of  proliferation  of  pre-existing  cells 
do  not  merit  an  extended  discussion  in  a  modem  text-book.  Schleider 
established  the  cell  theory  which  inaugurated  the  science  of  biology 
Schwann  showed  from  a  cellular  basis  the  analog}'  of  the  structure  <A 
plants  and  of  animals. 

The  study  of  tumors  in  plants  and  in  the  lower  animals  has  done 
much  in  adding  to  our  knowledge  of  the  etiology  and  pathology  <rf 
tumors.  Pathological  processes  in  plants  are  much  simpler  than  in 
animals,  owing  to  the  absence  in  the  former  of  many  complicating  £ic- 
tors,  such  as  nerves  and  blood-vessels ;  at  the  same  time,  the  plants  are 
constructed  upon  a  much  simpler  cmbr>'ological  plan.  Both  animal 
and  vegetable  cells  have  in  common  the  nitrogenous  carbon  compound 
called  "  protoplasm."  Johannes  Miiller  applied  the  cell  theory  to  the 
study  of  tumors.  Virchow  elaborated  this  doctrine  in  establishing  by 
his  immortal  researches  the  motto  of  his  great  work  on  cellular  path- 
ology, Omnis  cdlida  e  cdlula.  Cohnhcim  imparted  a  new  stimulus  to 
the  study  of  tumors  by  advancing  a  novel  theory  in  reference  to 
their  origin.  It  appears  recently  that  Durante  of  Rome  was  the 
real  originator  of  the  theory  of  the  cmbrj-onic  origin  of  tumors,  as 
his  publication  on  this  subject  antedates  that  of  Cohnheim  by  one 
year.  Virchow  taught  that  an  epithelial  tumor  could  develop  from 
connective  tissue.  Cohnheim  referred  e\er>-  tumor  to  its  proper  embry- 
onic layer,  and  claimed  that  a  tumor  never  had  its  origin  from  mature 
tissue,  but  always  developed  from  a  matrix  of  enibr>-onic  tissue.  This 
essential  tumor-matrix  he  traced  back  to  its  embr^-oiogical  source.  He 
believed  that  during  the  process  of  cell-differentiation  in  the  embryo 
groups  of  cells  not  utilized  in  the  growth  of  the  embr>-o,  or  displaced, 
were  arrested  in  their  further  development,  and  remained  in  a  latent 
condition  until  their  acti\ity  was  awakened  later,  when  the  product  of 
their  proliferation  resulted  in  the  fonnation  of  a  tumor.  This  theory 
found  many  supporters,  but  at  the  present  time  only  a  few  authors 
uphold  it  in  its  entirety.  As  we  shall  see  further  on.  it  has  much  to 
recommend  it,  but  it  does  not  satisfactorily  explain  the  origin  of  all 
tumors.  In  the  absence  of  better  proof  of  the  orii^in  of  tumors,  the 
writer  will  adhere  to  the  doctrine  advanced  by  Cohnheim.  and  in  addi- 
tion to  it  will  claim  that  tlif  tssintuU  tumcr-itiatrix  may  be  composed 
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of  embryonic  celts,  the  offspring  of  malure  cells  which  for  soinc  reason 
have  failed  to  undergo  transformation  into  tissue  of  a  higher  type,  and 
which  may  remain  in  a  lutein,  immature  state  for  an  indefinite  period 
of  time,  to  become,  under  the  injlitetiee  of  either  hereditary  or  aeqnircd 
exciting  causes,  the  essential  starting-point  of  a  tumor.  ] 

It  has  been  the  good  fortune  of  Roux  to  discover  isolated  colonies 
of  ceils  in  the  middle,  more  rarely  in  the  inner  embryonal  layer  of 
frog  embryos,  sometimes  in  large  numbers — once  as  many  as  thirteen — 
scattered  among  the  other  cells.  Barfiirth,  in  his  experiments  in  the 
regeneration  of  the  embryonal  layers,  observed  that  by  puncturing  and 
turning  inward  the  ectoderm  of  the  gastrul^  that  a  growth  of  cells 
very  like  a  dermoid  took  place.  Grawitz  traced  some  of  the  tumors 
of  the  kidney  to  islets  of  separated  and  di.splaced  suprarenal  tissue. 
These  experiments  and  observations  have  a  verj'  important  bearing 
upon  the  development  of  tumors  from  displaced  embryonal  cells. 

Definition. — So  long  as  our  ideas  in  reference  to  the  origin  and 
nature  of  tumors  rest  exclusively  on  a  theoretical  basis,  it  is  evident 
that  no  satisfactory  definition  can  be  given.  The  definition  of  each 
author  must  necessarily  varj'  according  to  his  views  on  the  subject 
A  few  definitions  will  be  given  to  corroborate  the  correctness  of  this 
statement.  John  Hunter  thus  defines  a  tumor:  "A  tumor  is  a  circum- 
scribed sub.stance  produced  by  disease,  and  different  in  its  nature  and 
consistence  from  the  surrounding  parts."  '"  Neoplasm  is  a  new  growth 
characterized  by  histological  diversity  from  the  matrix  in  which  it 
grows,"  is  the  description  of  a  tumor  given  by  j.  Bland  Sutton,  Bar 
regards  the  characteristic  feature  of  a  tumor  as  an  "  active  multiplica- 
tion of  cells  which  takes  place  independently  of  inflammatory  pro- 
cesses." The  process  which  leads  to  the  formation  of  tumors  he  calls 
"a  monstrosity  in  the  development  of  cells."  Liicke  wrote  on  the 
subject  of  tumors  from  the  standpoint  that  a  tumor  is  "an  increase  of 
volume  by  the  production  of  new  tissue  without  a  corresponding  physi- 
ological function."  Cohnheim,  in  consonance  with  his  definite  ideas 
concerning  the  origin  of  tumors  from  embrj'onic  tissue,  and  the  dilTerence 
between  the  character  of  the  tissues  of  which  they  are  composed  and 
the  structure  of  the  tissues  in  their  immediate  vicinitj-,  describes  a  tumor 
as  "a  circumscribed,  atypical  production  of  tissue  from  a  matrix  of 
superabundant  or  erratic  deposit  of  embryonic  elements."  From  these 
definitions  it  becomes  apparent  how  difficult  it  is  to  give  even  an 
approximately  correct  definition  of  a  tumor.  "  Many  pathologists  have 
regarded  tumors  as  a  localized  form  of  hypertrophy,  but  upon  making 
a  closer  comparison  we  find  that,  to  whatever  extent  the  adapted  hyper- 
trophy may  develop,  the  overgrown  part  maintains  itself  in  the  normal 
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type  of  shape  and  structure,  while  a  tumor  is  essentially  a  deviation 
from  the  normal  type  of  the  body  in  which  it  grows,  and,  as  a  rule,  the 
longer  it  exists  the  more  marked  becomes  the  deviation  "  (Williams), 
One  of  the  greatest  difficulties  in  the  way  of  a  proper  appreciation  of 
what  is  meant  by  a  tumor  is  a  failure  on  the  part  of  authors  and  teach- 
ers to  draw  a  dividing-line  between  tumors  and  inflammatory  swellings. 
That  tumors  should  hone  been  confounded  with  inflamtnatory  swellings 
before  the  essential  causes  of  the  latter  were  disctn'cred  and  understood 
is  not  strange,  but  that  these  entirety  different  pathological  processes 
should  not  be  separated  sharply  at  the  present  time  is  inexaisabie. 

It  has  been  the  writer's  custom  for  ten  years,  in  his  lectures,  didactic 
and  clinical,  to  make  a  sharp  distinction  between  a  tumor,  an  inflam- 
matory swelling,  and  retention-cysts.  In  writing  this  book  this  dis- 
tinction will  be  maintained  by  eliminating  from  discussion  all  aflections 
of  which  the  microbic  origin  has  been  established,  as  well  as  swellings 
caused  by  retention  of  a  physiological  secretion,  the  latter  of  which 
will  be  discussed  in  a  separate  part  of  the  book,  and  the  definition  of 
a  tumor  will  therefore  be  framed  upon  a  more  limited  basis.  The 
definition  of  a  tumor  should  explain  its  origin,  its  histological  character- 
istics, and  its  behavior  toward  its  immediate  environment.  A  tumor  is 
a  localised  increase  of  tissue,  the  product  of  tissue-proliferation  of  embry- 
onic cells  of  congenital  or  post-natal  origin,  produced  independently  of  mi- 
crobic causes.  This  definition  refers  all  tumors  histogenetically  to  embry- 
onic cells,  which,  according  to  Cohnheim,  may  be  of  congenital  origin, 
or  which,  according  to  the  writer's  views,  may  also  be  of  post-natal 
origin,  being  derived  from  pre-existing  mature  tissue  in  consequence 
of  injury  or  disease,  and,  failing  to  undergo  the  normal  transformation, 
may  give  rise  to  tumor-formation  in  the  same  manner  as  embryonic 
cells  of  fetal  origin.  This  definition  also  excludes  mature  tissue  and 
pathogenic  microbes  as  etiological  factors  in  the  production  of  tumors, 
thus  establishing  a  well-defined  line  between  a  true  tumor  and  an 
mflammatory  swelling.  It  is  not  necessary  to  include  absence  of  func- 
tion in  the  definition,  as  this  applies  equally,  if  not  more  forcibly,  to 
swellings  of  an  inflammatory  origin.  The  writer  does  not  claim  that 
this  definition  is  above  criticism,  but  it  will  convey  to  the  student  what 
is  so  essential  in  teaching — a  correct  idea  concerning  the  histogenesis 
and  the  essential  pathological  features  of  tumors,  which  knowledge  will 
enable  him,  later,  at  the  bedside  to  make  a  correct  differential  diagnosis 
between  a  true  tumor  and  an  infective  swelling. 

Histoloerioal  and  Clinical  Differenoee  between  a  Tumor  and  an 
Inflanunatory  Swelling. — According  to  our  definition,  the  most  im- 
portant histological  diflercnce  between  a  tumor  and  a  swelling  caused 
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by  infection  consists  in  the  fact  that  in  the  former  the  localized  increase 
of  tissue  is  the  result  of  proliferation  of  embryonic  cells  [of  pre-  or  post- 
natal origin)  tvhieh  are  not  utilized  tn  the  gro',vlh  and  development 
of  the  body  or  in  the  repair  of  injured  or  diseased  parts,  constituting 
thus  a  process  entirely  distinct  and  independent  of  the  tissues  in  its 
immediate  vicinity ;  zvhile  an  inflammatory  swelling  results  from  tissue- 
proliferation  proz'oked  by  the  action  of  pathogenic  microbes  or  their 
toxines  upon  pre-existing  mature  tissue-cells.  The  incipient  pathological 
product  is  therefore  always  more  localized  and  better  defined  in  tumor- 
formation  than  in  inflammatory  affections.  A  benign  tumor  always 
remains  local,  tissue-growth  being  limited  to  the  fixed  primary  matrix. 
A  malignant  tumor  has  a  similar  local  origin,  but  it  gives  rise  to  dissem- 
ination by  migration  of  cells  into  the  adjacent  tissues  or  by  their  trans- 
portation to  distant  parts  through  the  lymphatic  or  general  circulation. 
In  the  production  of  an  inflammatory'  swelling  the  fixed  tissue-cells 
which  have  been  exposed  to  pathogenic  microbes  or  to  their  toxines 
participate;  the  new  cells  produced  mingle  with  the  corpuscular  ele- 
ments of  the  blood,  reaching  the  inflamed  area  through  damaged  cap- 
illary walls  caijsed  by  the  .same  agents,  and  constituting  with  the  trans- 
udation the  inflammatory  product.  Inflammatorj'  afiections  lack  from 
the  very  beginning  the  localized  character  of  a  true  tumor.  Progressive 
and  often  very  speedy  extension  by  continuity  and  contiguity  of  struct- 
ure is  one  of  the  most  conspicuous  clinical  features  of  inflammatory  dis- 
eases as  compared  with  tumor-formation,  and  the  existence  or  absence 
of  such  manifestations  is  often  of  great  importance  to  the  surgeon  in 
making  a  correct  differential  diagnosis  between  a  tumor  and  an  inflam- 
matory swelling.  Another  important  point  in  the  early  differentiation 
between  a  tumor  and  a  swelling  of  infective  origin  is  the  durability  of 
the  new  tissue-product.  The  tissue  of  which  a  tumor  is  compo.sed  is 
permanent.  While  in  c.iscs  of  progressive  marasmus  the  subcutaneous 
fat  di.sappears  ultimately  almost  completely,  a  fatty  tumor  in  such  an 
individual  remains  unaffected,  showing  its  independence  from  the  gen- 
eral laws  of  nutrition  and  waste  that  govern  the  body.  A  tumor  ne^'cr 
disappears  except  by  remen'al  or  destruction.  There  is  no  authenticated 
record  of  spontaneous  disappearance  of  a  tumor  or  of  disappearance 
of  a  tumor  under  any  kind  of  internal  medication.  In  alt  cases  in 
which  such  a  termination  is  said  to  have  taken  place  we  have  instances 
in  which  an  infective  swelling  was  mistaken  for  a  tumor.  The  growth 
of  a  tumor  is  usually  progre.ssive.  Some  of  the  benign  tumors,  such 
as  neuroma  and  osteoma,  reach  a  certain  size,  when  further  growth  is 
spontaneously  arrested.  The  nearer  the  tumor-elements  resemble  nor- 
mal tissue,  the  greater  the  probability  of  spontaneous  cessation  of 
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growth.  The  inflammatory  product,  whether  the  result  of  an  acute 
or  of  a  chronic  process,  is  composed  of  tissue  which  is  destined  to  suc- 
cumb sooner  or  later  to  the  microbic  influences  which  produced  the 
inflammation.  The  blood-corpuscles  and  the  embryonic  cells,  the  prod- 
uct of  the  fixed  tissue-cells,  are  destroyed  by  the  primary  cause  of  the 
inflammation,  either  quickly  or  slowly  according  to  the  type  and  intensity 
of  the  inflammatory  process.  One  kind  of  swelling  which  has  been, 
and  still  is,  erroneously  designated  as  a  tumor  is  the  struma  miasmatica. 
According  to  our  views,  a  struma  due  to  miasmatic  causes  is  not  a 
tumor,  because  the  early  use  of  proper  therapeutic  i^ents,  such  as  the 
interna!  and  external  use  of  iodine,  by  removing  or  rendering  harmless 
the  primary,  as  yet  unknown  microbic  cause,  succeeds  in  effecting  a 
cure.  Under  the  influence  of  iodine  fatty  degeneration,  disintegration, 
and  absorption  of  the  cells  of  a  parenchymatous  struma  are  effected 
and  a  restitution  ad  integrum  takes  place.  The  swelling  or  pseudo- 
tumor disapi)ears  because  the  remedy  administered  has  succeeded  in 
removing  or  in  neutralizing  the  primary  cause.  A  hypeiplasia  of  tissue 
due  ti)  an  infective  cause  is  amenable  to  absorption  or  removal  on 
removal  of  the  primary  cause,  but  no  such  termination  can  be  expected 
in  the  case  of  a  tumor,  whatever  its  structure  and  character  may  be. 
/( V  must  tlurcfore  regard  permanency  of  the  new  tissue  as  one  of  the 
tTiiiiiieiS  in  favor  of  a  doubtful  enlargement  being  a  true  tumor ;  while 
early,  and  espeeially  acute,  degenerati^'e  changes  would  indicate  an  inflam- 
matory origin.  The  general  symptoms  are  also  to  be  taken  into  con- 
.sideralion  in  the  diflercntial  diagnosis  between  a  tumor  and  an  inflam- 
matory swelling.  Acute  suppurative  inflammation  is  attended  by  such 
violent  kical  and  general  symptoms  that  it  is  seldom  mistaken  for 
malignant  disease.  Chronic  inflammatory  affections,  such  as  tubercu- 
losis, gununa,  iuid  actinomycosis,  are  often  mistaken  for  tumor,  and 
vice  ver.ia.  Local  and  general  increase  of  temperature  is  usually  absent 
in  all  benign  tumors,  and  is  either  absent  or  only  slightly  increased  in 
malignant  tumors.  In  chronic  inflammatory  affections  a  slight  rise  in  the 
local  .niil  geneiat  temperature  is  often  obser\'ed.  The  use  of  the  clinical 
tlu-rnmnuter  i-i  therefore  indicated  in  obscure  cases  in  making  a  differ- 
enlial  iliagnosis  between  a  tumor  and  an  inflammatory  affection.  The 
exclusion  of  the  griinnlimiati  (granulation-swellings)  produced  by  the 
IwiiUu-i  of  tiilioniilosis.  the  actinuniyces,  the  unknown  microbe  of 
syphili-i,  and  the  bacillns  of  glanders  from  the  list  of  tumors  has  greatly 
narrowed  the  tkld  of  this  part  of  |wthology,  and  it  is  possible  that 
further  restriction  will  take  place  when  convincing  proof  can  be  fur- 
nislu-il  of  the  microbic  origin  of  one  or  of  both  varieties  of  malignant 
inmors.     As  soon  as  it  can  satisfactorily  be  shown  that  carcinoma  and 
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sarcoma  are  caused  by  microbes,  they  must  be  classified  with  infective 
swellings,  and  not  with  tumors.  From  the  present  standpoint  of  patho- 
logical and  bacteriological  investigations  we  are  forced  to  include  these 
affections  among  the  non-infective  neoplasms.  Enlargement  of  the 
superficial  veins  and  cedema,  such  common  symptoms  of  inflammatory 
lesions,  arc  occasionally  present  in  rapidly-growing  malignant  tumors; 
in  fact,  it  may  be  stated  that  the  luanr  a  malignant  tumor  nsfmbles 
inflatnmatioH,  tite  greater  is  its  malignancy. 

Histogenesis. — A  tumor  nnwr  originates  de  noi'o,  but  is  akvavs  an 
integral  part  of  the  organism,  the  product  of  lissuc-prolifcralioH  from 
a  matrix  of  embryonic  cells.  Tumor- formation  consists  in  the  growth 
and  development  of  pre-existing  immature  tissue-elements.  Tlif  struct- 
ure ami  character  of  a  tumor  depend  upon  the  stage  of  the  arrested  cell- 
groxvlh  and  tlu  embryonic  layer  from  which  flic  matrix  is  derived.  For 
instance,  a  matrix  of  epithelial  cells  from  the  epiblast  in  which  cell- 
growth  was  arrested  near  the  completion  of  the  process  of  differen- 
tiation will  in  all  probability  become  the  starting-point  of  a  benign 
epithelial  tumor;  on  the  other  hand,  if  the  development  of  the  same 
cells  was  arrested  at  an  earlier  -stage,  the  proliferation  will  result  in 
tissue  of  a  lower  type,  and  the  resulting  tumor  will  be  a  carcinoma. 
The  same  holds  true  of  mesoblastic  tumors;  the  more  imperfect  the 
differentiation,  the  greater  the  tendency  to  the  production  of  a  sarcoma 
than  to  that  of  3  fibroma.  The  tumor-cells  akvays  correspond  in  type 
to  the  embryonic  cells  from  which  they  arc  derived.  In  cases  of  dermoid 
cj'sts  in  man  we  never  find  heterologous  structures;  we  always  look 
for  the  products  of  tissue-proliferation  representing  the  normal  tissues 
from  the  epiblast.  While  we  expect  to  find  in  such  instances  in  the 
interior  of  the  tumor  hair  or  other  products  of  epithelial  proliferation 
and  degeneration,  we  never  find  feathers  nor  any  other  heterologous 
tissue*;  while  in  birds,  when  dermoid  cysts  occur,  we  find  no  hair,  but 
invariably  feathers.  So  the  products  of  a  displaced  epihiastic  matrix 
always  represent  normal  lissuc-elcmcnts  in  an  abnormal  place.  Tumors 
of  the  connective-ti.ssue  type  are  invariably  derived  from  a  matrix  of 
mesoblastic  ti,ssue.  and  all  epithelial  tumors  are  connected  with  the 
epiblast  or  hypoblast  or  spring  from  a  displaced  matrix  from  either 
of  these  embrj'onic  layers.  As  in  the  majority  of  cases  the  tumor- 
matrix  is  composed  of  immature  cells  of  fetal  origin,  it  will  be  necessary 
to  discuss  in  detail  the 

Differentia.tion  of  TisBus  in  the  Embryo  and  the  Orierin  and 
Disposition  of  the  Germinal  Lasers. — During  the  earliest  stages  of 
development  the  embrj'o  is  composed  ofa  mass  of  indifferent  cells.  At  this 
time  it  would  be  impossible  to  make  a  distinction  under  the  microscope. 
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Segmentation  of  the  eggs  of  the  frog  was  first  described  in  i  S36 
by  Prevost  and  Dumas,  Pander  in  1847  distinguished  in  the  embryo 
of  the  chick'  three  layers:  the  external,  the  serosa;  the  internal,  the 
mucosa;  and  the  middle,  the  muscular  layer.  This  classification  of 
the  germinal  layers  corresponds  to  the  more  modem  into  epiblast, 
hypoblast,  and  mesoblast.  Bar,  the  pupil  of  Pander,  called  the  ger- 
minal layer  stra/iii/i  proligcntm.  and  divided  the  embryonic  tissue  into 
two  principal  layers,  (i)  animal  and  (2)  vegetative.  Each  of  these 
layers  he  subdivided  into  two  layer.=i,  the  first  (1)  skin  and  (2)  muscles, 
the  second  (1)  vascular  and  (2)  mucous.  More  recently  His  divides  the 
unspccialized  tissue  of  the  embryo  into  two  layers,  (i)  archiblast  and 
(2)  parablast.     The  archiblast  includes  all  the  tissues  which  are  later 
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transformed  into  epithelial  cells,  and  it  is  equivalent  to  the  epiblast 
and  the  hypoblast.  The  most  active  tissue-changes  occur  during  early 
embrj-onic  life.  It  is  during  this  time  that  specialization  of  the  indiffer- 
ent cells  takes  place,  upon  which  specialization  depends  the  formation 
of  different  tissues  and  organs  according  to  the  demands  of  the  indi- 
vidual or  the  adaptation  of  cells  to  their  immediate  environments.  The 
division  of  embryonic  tissue  into  epiblast,  hypoblast,  and  mesoblast 
will  be  retained  in  this  book,  in  preference  to  including  the  epiblast 
and  hypoblast  under  the  one  term  "archiblast."  since  in  the  discussion 
of  epithelial  tumors  the  student  will  more  readily  comprehend  the  loca- 
tion of  the  tumor,  as  well  as  the  structure  of  the  epithelial  cells,  by 
separating  the  epidermal  (epiblaslic)  from  the  mucous  (hypoblastic). 
Based  upon  the  researches  of  Remak,  Reichert,  and  Koliiker,  embry- 
ologists  trace  all  the  tissues  and  organs  of  vertebrate  animals,  includ- 
ing man.  to  these  three  germinal  layers  which  are  found  in  embryos 
a  few  days  old.  In  the  embryo  of  the  chick  two  days  old  (Fig,  l) 
these  germinal  layers  can  plainly  be  distinguished,  and  the  complicated 
arrangement  between  tlie  outer  and  inner  layers  and  the  m'- 
be  traced  tlistinctly. 
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A  few  words  concerning  the  disposition  of  these  germinal  layers 
during  the  diliTerentiation  of  their  cells.  From  the  cpiblast  are  devel- 
oped all  the  tissues  and  organs  composed  of  epidermis,  the  skin,  the 
hair,  the  nails,  all  cutaneous  glands,  including  those  terminating  in 
the  mouth,  also  the  lens  of  the  eye  and  the  epithelial  lining  of  the 
cavity  of  the  mouth,  the  nasal  passages,  and  the  labyrinth  of  the  ear. 
Reichert  was  the  first  to  prove  that  the  medullary  plate,  the  primitive 
central  nervous  system,  is  formed  by  the  epiblast,  and  consequently 
that  the  brain  and  the  spinal  cord  are  cpiblastic  structures — a  discovery 
which  was  later  corroborated  by  the  investigations  of  Remak  and 
K61liker. 

The  epiblast  at  the  stage  of  development  we  are  now  considering 
is  arranged  in  the  shape  of  a  double  tube — namely,  first  the  covering 
of  the  whole  body  (epidermis),  and  secondly,  its  central  part,  the  med- 
ullary tube — while  the  hypoblast  constitutes  a  single  tube,  the  gastro- 
intestinal canal  with  its  glandular  appendages.  The  hypoblast  fur- 
nishes the  whole  epithelial  lining  of  the  digestive  tract  and  the  urinary 
organs,  and  from  it  are  also  developed  the  glands  of  the  mucous  lining 
and  the  glandular  elements  of  the  pancreas,  the  liver,  the  lungs,  the 
thyroid,  and  the  kidneys.  The  middle  germinal  layer,  the  mesoblast, 
forms  the  framework  of  the  body,  the  bones,  the  connective  tissue, 
the  nerves,  the  muscles,  the  serous  membranes,  the  vascular  organs, 
including  the  lymphatics  and  the  ductless  glands,  the  thymus,  and  the 
spleen.  The  differentiation  of  the  cells  that  takes  place  in  the  embryo 
limits  their  function  to  the  part  or  organ  to  which  they  belong.  No 
transition  from  one  type  to  another  takes  place.  The  law  of  the  specific 
genetic  nature  of  the  tissues  as  now  generally  recognized  is  observed  in 
the  embryo  everywhere,  and  it  remains  in  force  during  the  entire  life  of 
the  individual.  In  the  growth  of  tumors  the  same  law  applies.  One 
of  the  most  convincing  proofs  that  the  specific  nature  of  imperfectly 
diftrcntiated  cells  is  permanently  retained  is  the  familiar  clinical  fact 
that  a  displaced  matrix  of  embryonic  epithelial  cells,  isolated  from  the 
epiblast  or  hypoblast  and  buried  in  the  mesoblast,  when  it  becomes  the 
starting-point  of  a  tumor  invariably  results  in  the  formation  of  an 
epithelial  growth.  Such  an  embryological  cnkatarrhopky  is  most  prone 
to  take  place  where  the  most  complicated  ti.ssue-changes  occur  in  the 
embryo,  as  about  the  orbit,  the  genital  organs,  and  the  muco-cutaneous 
junctions.  Some  of  the  cells  remain  in  a  state  of  incomplete  differen- 
tiation for  a  long  time  even  in. man,  as  shown  by  the  development  of 
the  teeth,  the  thymus,  the  mammary  gland,  the  organs  of  generation, 
the  bones,  etc.  These  and  many  other  facts  prove  the  possibility  of 
tissues  remaining  in  a  dormant  condition  for  variable  periods,  and  then 
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assuming,  under  the  influence  of  an  increased  physiological  or  patho- 
logical stimulus,  renewed  activity,  growth,  and  development.  During 
a  certain  time  of  the  life  of  the  individual,  or  in  consequence  of  acquired 
pathological  conditions,  cells  may  arise  where  they  have  no  legitimate 
existence,  or  at  a  tinte  when  they  ought  not  to  be  produced,  or  to  an 
extent  beyond  the  physiological  limits.  In  this  manner  monstrosities 
and  malformations  are  produced  in  the  embryo,  and  later  tumors  are 
formed  from  such  latent  imperfectly  specialized  tissue  under  the  same 
conditions.  We  know  that  certain  organs  up  to  the  time  of  puberty 
remain  to  a  certain  extent  in  a  dormant  condition,  not  keeping  pace 
with  the  general  growth  of  the  body ;  but  when  the  period  of  puberty 
arrives,  the  genital  organs,  the  mammary  gland  in  the  female,  the  skin 
and  its  appendages,  are  suddenly  stimulated  by  a  physiological  impetus 
which  results  in  increased  tissue-growth.  In  pathology  the  proof  of 
the  correctness  of  this  assertion  is  based  on  the  fact  that  during  this 
period  are  prone  to  appear  certain  epithelial  tumors  which  are  seldom 
met  with  before  the  age  of  puberty  or  late  in  life.  There  is  no  fact 
better  established  in  pathology  than  that  during  this  time  of  life,  eharac- 
lericed  by  the  highest  degree  of  post-natal  tissue-activity,  the  intrinsic 
capacity  of  cell-producUon  in  an  epiblastic  matrix  of  cells  is  suddenly 
aroused,  and  the  new  tissue  thus  produced  results  in  the  formation  of  an 
epithelial  tumor.  It  is  during  this  time  of  life  that  we  most  frequently 
meet  with  dermoid  cysts  in  their  favorite  localities,  branchial  cysts,  and 
adenoma  of  the  breast.  We  have  reason  to  believe  that  many  persons 
the  possessors  of  the  essential  tumor-matrix  of  congenital  or  post-natal 
origin  fail  to  become  the  subjects  of  a  tumor  either  from  an  insufficient 
intrinsic  capacity  of  cell-growth  and  reproduction  on  the  part  of  the 
latent  cells  composing  the  matrix,  or  owing  to  an  inadequate  degree  of 
local  or  genered  stimulation.  Under  such  circumstances  the  cells  of  the 
matrix  remain  permanently  in  a  latent  condition. 

A  general  excess  of  embryonic  tissue  under  favorable  post-natal 
conditions  gives  rise  to  general  giant  growth.  Localized  excess  repre- 
senting the  different  tissues  of  a  part  or  an  organ  results  in  local  giant 
growth.  Friedberg  observed  a  case  where,  in  a  female  child  at  the 
time  of  birth,  the  right  leg  was  considerably  larger  than  the  left  ;  after 
birth  symmetrical  development  failed  to  take  place,  and  the  larger  limb 
assumed  giant  growth,  which  fact  induced  Friedberg  to  assert  that  giant 
growth  is  not  only  congenital,  but  progressive.  If  an  excessive  amount 
of  embryonic  tissue  is  present  at  the  time  of  birth,  giant  growth  may 
take  place  at  any  subsequent  period  during  life,  awaiting  a  favorable 
opportunity  until  an  increased  afflux  cf  blood  to  the  part  results  in 
increased  tissue-proliferation,  the  asymmetrical  growth  being  due  essen- 
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tially  to  the  amount  of  embryonic  tissue  originally  stored  up  in  the 
part. 

Abnormal  additional  centres  of  embryonic  tissue  in  the  embryo 
result  in  all  kinds  of  monstrosities,  parasitic  fetuses,  supernumerary 
fingers  and  toes,  accessory  glands,  etc.  A  defective  amount  of  build- 
ing material  in  the  embryo  is  responsible  for  many  of  the  fetal  defects, 
such  as  hare-lip,  cleft  palate,  absence  of  or  defective  limbs,  etc. 
Another  familiar  instance  substantiating  the  correctness  of  the  theory 
of  the  origin  of  tumors  from  a  matrix  of  embryonic  cells  is  furnished 
by  the  pregnant  uterus.  As  a  rule,  hypertrophy  of  tissue  is  attended 
and  produced  by  increased  physiological  function.  In  the  gravid  uterus 
there  is  an  increase  of  muscular  tissue  attending  .simply  an  increased 
physiological  growth  of  an  organ,  unattended  by  a  corresponding 
increase  of  function,  but  preparatory  to  a  sudden  emergency  requiring 
great  functional  activity.  During  pregnancy  the  muscular  fibres  re- 
main in  a  condition  of  rest  during  the  inten,ais  between  slight  mus- 
cular contractions  first  observed  and  described  by  Braxton  Hicks. 
The  uterus  receives  an  unusual  blood-supply.  We  can  explain  the 
attending  muscular  hyperplasia  only  by  assuming  the  presence  of  a 
superabundant  deposit  of  embryonic  cells  awaiting  a  favorable  oppor- 
tunity to  develop  into  mature,  functionally-active  muscular  tissue. 

The  origin  of  a  tumor  from  post-natal  embryonic  tissue  is  suscep- 
tible of  a  satisfactory  explanation.  Every  surgeon  can  recall  instances 
of  the  development  of  tumors  from  inflammatory  products — scar-tissue 
and  immature  callus.  We  must  take  it  for  granted  that  in  such  tissue 
cells  or  groups  of  cells  have  (ailed  to  undergo  transformation  into 
mature  tissue,  and  that  they  perform  in  the  production  of  tumors  the 
same  role  as  the  congenital  matrix  of  embryonic  cells  of  Cohnheim. 
In  the  absence  of  a  more  plausible  theory,  the  writer  is  forced  to 
conclude  that  every  tumor  is  the  product  of  tissue-proliferation  of  a  con- 
genital or  post-natal  matrix  of  embryonic  cells,  aroused  into  activity  by 
a  general  or  local  physiological  stimulation  or  by  congenital  or  acquired 
abnormal  conditions  in  its  immediate  emdronment. 


II.    MORPHOLOGY    AND   MULTIPLICATION 
OF    TUMOR-CELLS. 

Morpboloffy. — The  shape  of  a  tumor-cell  corresponds  very  closely 
to  that  of  the  cells  of  the  organ  or  part  in  which  the  tumor  originated. 
In  the  growth  of  a  tumor  the  cells  retain  their  original  type.  The 
development  of  the  cells  of  benign  tumors  ultimately  reaches  the 
highest  degree  of  perfection,  so  that  under  the  microscope  it  is  difficult 
if  not  impossible  to  distinguish  between  tumor-tissue  and  the  tissue 
to  which  it  belongs  or  which  it  represents.  The  macroscopical  and 
microscopical  resemblance  between  a  lipoma  and  normal  fatty  tissue  and 

an  adenoma  and  normal  glandular  tissue 
is  often  almost  perfect.  The  cells  of 
which  malignant  tumors  arc  composed 
do  not  attain  maturity;  consequently  they 
resemble  more  closely  the  fixed  tissue- 
cells  in  their  juvenile  state.  From  the 
illustration  showing  the  shape  of  young 
connective-tissue  cells  (Fig.  2)  and  sar- 
coma-cells, it  will  be  seen  that  their 
morphology  is  more  nearly  identical  than 
would  be  expected  from  the  difference  in 
their  source  and  the  accomplishment  of  the  ultimate  object  of  their 
existence.  The  most  striking  difference  between  a  sarcoma-cell  and  an 
immature  connective-tissue  cell  under  the  microscope  is  the  size  and 
number  of  the  nuclei.  The  nucleus  of  the  sarcoma-cell  is  large  and 
often  multiple,  showing  greater  vegetative  activity  as  compared  with  the 
mononucleated  connective-tissue  cell.  Absence  of  uniformity  of  size 
in  the  sarcoma-cells  is  another  distinguishing  criterion. 

Most  of  the  older  text-books  on  pathology  contain  elaborate 
descriptions  of  a  morphologically  specific  cancer-cell.  The  application 
of  this  teaching  in  practice  resulted  in  many  mistakes  in  diagnosis  by 
placing  too  much  reliance  upon  the  morphological  appearances  of  cells 
under  the  microscope.  It  is  stated  above  that  the  structure  of  the  cells 
of  benign  tumors  is  so  clo.sely  akin  to  that  of  the  normal  cells  of  the 
part  which  the  tumor  represents  that  the  microscope  alone  cannot  be 
relied  upon  in  distinguishing  between  the  pathological  product  and  the 
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normal  tissue  This  assertion  will  be  strengthened  by  illustrations  rep- 
resenting a  non-malignant  epiblastic  tumor  and  the  middle  strata  of  the 
epidermis. 
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In  carcinoma,  the  malignant  tumor  of  the  epiblast  and  hypoblast, 
the  cells  again  bear  a  great  resemblance  to  the  cells  which  compose 
the  respective  germinal  layers.  Like  sarcoma-cells,  they  do  not  attain 
maturity;  consequently  they  present  in  their  structure  more  the  type 
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of  embryonic  than  mature  epithelial  cells.  In  contradistinction  to  the 
normal  epithelial  cells,  we  find  that  many  of  the  carcinoma-cells  are 
poly  nucleated.  The  caudate  prolongation  of  many  of  the  cells  is  not 
a  characteristic  feature  of  a  malignant  epithelial  cell,  as  was  formerly 
supposed,  but  is  one  o{  the  results  of  rapid  cell-growth  and  pressure 
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from  without.  The  polymorphism  of  the  ceils  of  mahgnaiit  tumors  is 
largely  due  to  the  combined  effect  of  these  two  factors  in  modifying 
cell-form.  The  student  should  remember  also  that  the  contour  of  a 
cell  under  the  microscope  will  depend  greatly  on  the  direction  of  the 
cutting  in  making  the  sections.     Thus  if,  in  case  of  a  spindle-celled 


Fio,  6.--CcHs  rmm  An  epIIhcllAl  carcinonip  oi  thv  bladder ;  X  ^v*  faflcr  PerU). 

sarcoma,  the  section  is  made  in  the  direction  of  the  long  axis  of  the 
cell,  the  cell  will  present  a  .spindle-shaped  appearance;  on  the  other 
hand,  if  the  cell  is  cut  transversely,  it  will  present  an  oval  outline  or 
will  appear  round,  as  in  cases  of  round-celled  sarcoma.  In  conclusion, 
it  must  be  said  that  while  polymorphism  and  multiple  large  nuclei 
strongly  point  toward  the  malignant  character  of  cells,  these  conditions 
cannot  be  relied  upon  in  making  a  positive  distinction  between  normal 
and  benign  and  malignant  tumor-cells. 

Karyokineaie. — It  is  now  generally  conceded  that  every  patholog- 
ical process  has  its  physiological  prototype.  Cell-multiplication  in 
disease  may  arise  at  a  place  where  it  is  not  needed,  or  at  the  wrong 
time,  or  to  an  extent  beyond  the  limits  of  local  normal  requirement. 
Tumor-cells  multiply,  like  most  of  the  normal  tissue-cells,  by  indirect 
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^Hsion,  a  process  called  karyoktnesis.  This  is  the  method  of  repro- 
duction of  nearly  all  the  fixed  tissue-cells  of  a  higher  type  in  the 
Lbody.  This  method  of  cell-segmentation  was  first  described  and  care- 
rfully  studied  by  Flemming,  who  termed  lite  process  karyotidtosis.  The 
essential  constituents  of  a  cell  are  the  protoplasm  and  the  nucleus. 
There  is  a  strong  tendency  at  the  present  time  to  refer  all  kinetic 
changes  in  the  cell-contents  to  the  agency  of  the  nucleus,  and  to  ascribe 
to  the  protoplasm  the  passive  role  of  a  nutritive  substance.  In  the 
impregnated  ovum  influences  of  nuclear  changes  have. been  described, 
but  at  the  same  time  it  was  shown  that  the  protoplasm  is  capable  of 
automatic  as  well  as  responsive  action.  Pfluger  thought  that  gravita- 
tion is  the  sole  guiding  factor  in  segmentation.  According  to  Born, 
Hertwig,  Weismann.  and  Kolliker.  the  protoplasm  alone  Is  isotropic, 
but  Whitman  thinks  that  this  is  far  from  the  truth.  Others,  like  Pfliiger, 
believe  that  the  protoplasm  contains  physiological  molecules  from  which 
organs  are  developed.  Polarity  of  the  protoplasm  and  the  nucleus 
exists  independently,  and  is  not  reciprocal.  Contractions  in  the  unfer- 
tilized eggs  have  been  observed.  The  protoplasm  is  an  active  rather 
than  a  passive  structure.  M.  Nus.sbaum  was  the  first  to  establish  the 
important  fact  that  enucleate  pieces  of  an  infusorium  are  incapable  of 
regenerating  lost  parts,  while  nucleate  fragments  soon  regain  the  specific 
form.  From  this  observation  it  will  be  seen  that  the  nucleus  is  indis- 
pensable to  the  preservation  of  the  formative  energy  of  the  cell,  while 
the  protoplasm  performs  an  important  but  less  essential  role  in  the 
reproduction  of  cells.  Nussbaum  very  correctly  asserts  that  both  the 
protoplasm  and  the  nucleus  are  necessary  in  a  cell  to  enable  it  to  per- 
form its  specific  function  and  to  reproduce  its  own  kind.  The  nucleus 
does  not  change  its  form  except  when  it  is  the  seat  of  active  kinetic 
changes,  while  the  form  of  the  cell  is  changeable  and  is  greatly  influ- 
enced by  its  environments. 

The  researches  of  Flemming,  Strassburger,  Riitschli,  and  others  have 
demonstrated  the  great  importance  of  the  nucleus  in  the  reproduction 
of  cells.  The  protoplasm  under  the  highest  powers  of  the  microscope 
is  seen  to  consist  of  a  fine  reticulum  of  protoplasmic  strings,  the  meshes 
of  which  contain  a  homogeneous  fluid.  The  mature  eel!  is  enveloped 
by  a  separate  cell-wall.  The  meshes  of  a  similar  network  in  the  nucleus 
are  filled  with  a  granular  fluid.  According  to  Camoyand  Mayzel.  the 
nucleus  contains,  besides,  a  distinctive  substance  called  "nuclcin,"  or, 
from  its  intrinsic  capacity  to  receive  and  to  hold  coloring  material, 
"chromatin."  The  nucleoli  in  mature  cells  are  globular  masses  of 
chromatin,  one  or  several  in  number.  It  is  the  chromatin  which,  when 
properly  stained,  outlines  the  figures   observed  during  the  di  fie  rent 
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stages  of  the  kinetic  process.  The  kinetic  process  is  divided  into  stages 
differently.  Thus,  Klebs  niakes  four,  while  Strassbut^r  describes  the 
process  as  consisting  of  three  stages:  (i)  Prophase;  (2)  metaphase; 
and  (3)  anaphase.  During  the  first  stage  the  nuclear  chromatin  arranges 
itself  in  the  form  of  an  oval  mass.  The  metaphase  is  the  stage  of  the 
equatorial  crown  when  the  nuclear  spindle  has  an  equatorial  accumula- 
tion of  chromatin  fragments.  During  the  last  stage  the  nucleus  and 
the  protoplasm  of  the  cell  are  diWded  into  two  symmetrica!  halves  and 
complete  the  segmentation.  Karyokinesis  of  the  nucleus  without 
division  of  the  protoplasm  of  the  cell  results  in  multinucleated  and 
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giant  cells.  This  incomplete  kar^'okinosis  fTV\;»o!«l\  .vvuts  r-  :::i- 
ccll.s  of  malignant  tumors.  The  diriciviU  k^rj-okinoJio  r,i;;;n-<  .t:v  w,'.. 
shown  in  Figure  y.  Cell-di\Hsion  by  k,»n.vkincsis  ;s  i,i",\;  I^x  \\  "  at'-s 
agamogcncsis.  in  contradistinction  to  scx»,»j  iv.v.x'u.T;.^:-,  \»'",^.  h^ 
terms  gamogcnesis.  In  slow ly-^r*n\ iiijj  Ivni!;:;  lu!!).-,^  --ow  ,v  -  .-.-r 
added  to  the  growth  by  k,in,vkincsis ;  iii  >:-»v.v-;'\  :.,;"„"v  ;\  .\  ..- 
lost  by  degeneration  are  rx."(>Uoed  by  the  s.inif  jiv.wv*.  «'■,  ,■  ■  -.>  ^- 
nant  tumors  the  karj'okinetic  pnvi'ss  jsmioia"^  .i^v-'-  -^^-^  !^     •-■■  ^-V 
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in  rapid  growth  and  imperfect  development  of  the  cells.  Karyokinesis 
in  malignant  tumors  has  received  the  careful  attention  of  pathologists, 
and  passes  through  the  same  phases  as  in  the  reproduction  of  normal 
tissue.  In  the  centre  of  Figure  S  is  seen  a  nucleus  in  which  segmen- 
tation is  nearly  completed,  while  other  nuclei  represent  incipient  kinetic 


Fic,  g.— Nudisr  dldilan  in  ifae  epiihcllil  ccllnof  <l>i:  >kiLi  in  P^ijct't  diuixuf  Ihe  nipple;  V  Bmfiilici 
K^rg  and  Schmi>c]}.  Tht^  derpttl  iFCLic^n  of  Ihr  picture  rt^pTtieiiLt.  in  the  farm  ol  a  tmjil  Bcgmeni,  [he  eul[« 
inhhraled  wLlh  tinicocym.  After  this  follnwi  the  epiUrmiia  with  its  b^k^iL  Uyer  of  cylifldlicaL  celU-  The 
epithelial  ccLli  ihow  difTetcnl  iitAgci  of  nuclear  division.  Ljrge  tiudci  ar?  leerx  in  the  inciiftent  ilaite  of  »cg- 
tDenlAlion,  turraunded  by  9  light  igiid.  Id  Ehe  centre  of  the  Arid  L^  a  mua  of  chromatin  threadt  In  the  ilaite 
erf  lUr-rfirmatiDn.  Sevcnl  cKrrjm.itifi  loop!  hjive  been  tepamlcd  Tram  the  dtvldmg  jiuclrJr  tnoii.  The  ncigh- 
borinc  cells  bavebeen  piuhcd  tidcwiie.  To  the  left  aikd  above.  dnLi^hltr^lnr  Wllh  beftlinnlnR  cdmi  rlcllon  of 
the  nudair  body-  The  threads  uf  the  acbromalic  Ggun;  arc  indjeittcd,  (Piaation  and  hardeiiini;  In  lubUtnnli 
and  alcohol;  hcmatoMylin  vaining  I 

changes.  It  is  natural  to  suppose  that  such  speedy  and  frequently 
imperfect  karyokinesis  would  give  rise  to  rapidly-growing,  planless 
growths  characterized  by  their  early  invasion  of  adjacent  tissue,  gen- 
'  eral  dissemination,  and  an  intrinsic  tendency  to  destroy  tlic  life  of  the 
patient. 


III.  ANATOMY  AND   BIOLOGY  OF  TUMORS. 

The  life-history  of  tumors  is  of  great  interest  to  tht:  pathologist  and 
of  the  utmost  practical  importance  to  the  surgeon.  The  student  must 
become  familiar  witli  the  influences  which  favor  and  retard  timior- 
growtli  before  he  can  formulate  a  correct  clinical  distinction  between 
the  different  varieties  and  outline  a  rational  course  of  treatment.  In 
the  preceding  sections  we  have  .studied  the  origin  and  growth  of  the 
parenchyma  of  tumors.     We  traced  the  tumor-cells  to  their  original 
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source  and  showed  their  manner  of  reproduction  in  the  body.  Before 
considering  the  biology  of  tumors  it  will  be  necessary  to  discuss  a  few 
of  the  more  important  points  in  their  anatomy.  The  essential  part  of 
a  tumor  is  its  parenchyma ;  it  is  this  which  imparts  to  a  tumor  its  ana- 
tomical characteristic  and  its  clinical  significance.  The  cells  of  a  tumor 
are  always  hmited  by  or  imbedded  in  a  stroma  of  connective  ti.ssue. 
S4 
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fu;   lo.  — t'tLtnj-clKjnilraEnii  rrom  cuptulc  tiT  knee; 


In  Figure  9  is  shown  an  adenoma  of  the  cervical  canal  of  the 
uterus  in  v^'hich  the  essential  tumor-elements,  columnar  epithelial  cells, 
are  attached  to  and  limited  by  a  powerful  stroma  of  connective  tis- 
sue. This  picture  affords  a  good 
illustration  of  the  relation  of  the 
tumor-celis  to  the  stroma  in  benign 
tumors  of  the  epiblast  and  hypo- 
blast. In  malignant  and  mesoblastic 
tumors  the  parenchyma  appears  as 
an  interstitial  product,  ihecells  being 
enclosed  on  all  .sides  by  the  stroma. 
The  stroma  or  reticulum  of  a  tumor 
is  always  derived  from  the  mcso- 
blast.  and  consists  of  some  form 
of  connective  tissue  in  greater  or 
lesser  abundance  (Fig.  10).  In  epiblastic  and  hypoblastic  tumors  the 
tissue  reaches  the  tumor  from  the  ba.se;  in  mesoblastic  tumors  it  fur- 
nishes a  framework  for  the  tumor  on  al!  sides. 

Blood-vessels. — A  tumor  is  nourished  by  the  blood-vessels  which 
supply  the  part  or  organ  in  which  the  tumor  is  located  (Fig.  1 1).  The 
blood -ves.se Is  constitute  an  important  part  in  the  structure,  character, 
and  life-history  of  a  tumor.  The  vascularization  of  a  tumor  usually  takes 
place  by  the  formation  of  new  blood-vessels  from  pre-existing  vessels 
in  its  immediate  vicinity  by  a  process  of  budding.  A  more  atypical 
blood-supply  is  sometimes  procured  by  canalization  of  cells  and  the 
entrance  of  blood  into  pre-existing  hollow  spaces  or  into  connective- 
tissue  channels  entering  into  communication  with  neighboring  blood- 
vessels. Most  of  the  tumors  contain  a  complete  vascular  system  ;  that 
is,  one  or  a  number  of  arteries  enter  it  from  the  peripherv-  and  divide 
into  smaller  branches,  which  terminate  in  a  network  of  capillaries  from 
which  the  blood  is  returned  to  the  general  circulation  through  veins. 
The  blood-vessels  follow  the  connective  tissue  of  the  stroma,  and  in 
very  soft  and  cellular  tumors  they  often  come  in  direct  contact  with 
its  parenchyma  (sarcoma).  The  structure  of  the  walls  of  blood-vessels 
is  often  very  defective,  especially  in  soft  and  rapidly- growing  sarcoma. 
Great  va.scularity  of  a  tumor  usually  indicates  rapid  growth  and  imper- 
fect development  of  the  parenchyma-cells  of  the  tumor.  Perforation 
of  the  walls  of  the  blood-vessels  by  the  tumor-tissue,  e.specially  the 
veins,  is  often  observed  in  malignant  tumors,  and  leads  to  thrombosis 
or  embolism,  or  both  of  these  complications  may  occur  in  rapid  suc- 
cession. 

Lymphatic  Vessels. — The  existence  of  lymphatic  vessels  in  luiiK 
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mm  fuH  fHueavend  by  Van  <5er  Kolk,  who.  as  well  as  Krause,  lound| 
fhrm  in  aaciiumu(Fif(.  t2).  l^Mkcantl  KIcbs  attempted  to  inject  the 
\ytmitutiC9  of  cmioanu  of  tbc  Up  before  the  extirpation  of  the  tumor,! 
birt  iM  not  •ueceed  in  aKXompUaliing  the  desired  object  The  benign  I 
fiffiwth*  an  »aniiiy,  if  at  all,  supplied  with  lymphatics.  In  carcinoma' 
tit0jf  tre  undoubtedly  iilway*  present — a  fact  which  explains  on  aa: 
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which  belong  to  certain  varieties  of  other  tumors  would  suggest  the 
presence  of  new  nerve-fibres,  and  should  induce  pathologists  to  make 
additional  researches  relative  to  the  nerve-supply  of  tumors.  The  want 
of  proper  innervation  undoubtedly  determines  largely  the  planless 
growth  of  tumors. 

Biolotry. —  The  life-history  of  a  tumor  is  greatly  influenced  l>y  the 
inherent  formative  eapacity  of  its  cells  as  well  as  by  lite  general  coiulitioH 
of  the  patient.  Cells  endowed  with  maximum  reproductive  power  are 
always  found  in  rapidly-growing  malignant  tumors,  and  the  same  type 
of  tumor  grini'S  with  variable  speed  and  attains  unequal  sice  in  differ- 
ent individuals  during  the  same  length  of  lime.    In  certain  individuals  of 


Fro.  rff.-— Lymphatic  vcs^cli  frura  a.  fungoui  cucfhDIM  of  the  Tcgjon  oT  (tie  hlp-JoipT  of  «  T«IQe  "•■> 
l^rrcr  W.  Kiau«c)  :  i.  lymiih^lic  vc«9et«of  KubcuUlhcaul  Liuue  lahicll  wa*  allachcd  to  the  iLmmaDf  ihc  i^l> 
clnomjt;  i*-rf,  lyiDphaiJc  vbtcU  fi-i'm  rli?  irtomit  of  Ihc  cardnoma  ttp^jr.  which  cnmmunicalcd  wiih  lUa 
VBarlxTlbe  >l»bcutaDei>iit  iIb&iic^   at  A  a  lymphatic  vcbcl  projrcu  bcyCFDd  th«  level  of  (hi^  tccllon. 


the  same  age,  living  under  apparently  similar  conditions,  a  fatty  tumor 
may  not  exceed  the  size  of  a  walnut  after  a  lapse  of  twenty  years,  while 
in  another  person  it  may  reach  colossal  dimensions  in  a  much  shorter 
time.  This  difference  in  the  rapiditj-  of  growth  of  benign  tumors  can- 
not be  explained  upon  any  known  physiological  or  pathological  laws. 
Some  of  the  benign  tumors  grow  to  a  certain  size,  and  then  remain 
stationary  permanently  or  for  an  indefinite  period  of  time,  when,  under 
certain  local  or  general  acquired  causes,  there  again  takes  place  active 
ti-'>sue-pro!iferation,  which  often  assumes  a  much  more  active  phase 
than  during  the  first  stage  of  tumor-growth.  It  has  been  observed  by 
Liicke  and  others  that  pregnancy  plays  an  important  role  in  the  etiology 
and  growth  of  tumors.     This  influence  is  particularly  well  marked  in 
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was  first  discovered  by  Van  der  Kolk,  who.  as  well  as  Kn 
them  in  carcinoma  (Fig.  12).  Liicke  and  Klcbs  attempted  tt 
lymphatics  of  carcinoma  of  the  lip  before  the  cxtirjiation  of 
but  did  not  succeed  in  accomplishing  the  desired  object,  1 
growths  are  scantily,  jf  at  all,  supplied  with  lymphatics.  In 
they  are  undoubtedly  always  present — a  fact  which  cxpla 


Flo.  II.— Blood-nueli  a\  luman  (aftct  I.{ldi(];  ■,  VMCuUr  Injcctiwi  ■•  ■■ 
ntlculum  of  nini  n-aio  a  uicoma  of  ihe  lurolld ;  t,  upUliry  nctvaik  fiom  a  I 
wmIL;  d,  tame  frani  a  Ycry  vs»ciiUr  mycloiit  tnrctinit  of  ihfl  lower  ].<#;  '.  wntciibr  ■ 
t>f  (he  iDnalt;  y.  ttl^vc'^'  vJiicutB'  hrtwnik  froui  «  carclnDhutof  tbe  breui-  ^,  h>r 
arcTnomo  Df  ihr  lip. 

anatomical  basis  the  manner  of  regional  dissemination 
stantly  observed  during  the  clinical  course  of  this  v 
of  its  anatomical  loc.ition. 

Nerves, — But  little  is  known  concerning  the  innc 
In  the  myelinic  variety  of  neuroma  tht!  production  1 
has  been  demonstrated.     The  tenderness  and  the 
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implicate  an  entire  organ  or  limb.  Anything  which  in  the  organism 
will  determine  an  increased  physiological  blood-supply  to  a  pre-existing 
tumor-matrix  favors  tumor-growth — an  assumption  well  established  in 
cases  of  tumors  of  the  breast  commencing  during  pregnancy  or  lactation, 
at  a  time  when  the  organ  receives  a  largely  increased  supply  of  blood, 
which  increase  cannot  fail  in  exerting  a  potent  influence  in  stimulating 
cell -pro  life  rati  on  from  a  latent  matrix.  So,  in  cases  of  uterine  tumors, 
the  periodical  recurrences  of  congestion  in  the  affected  parts  during 
menstruation  create  a  condition  which  accelerates  tissue-growth.  Con- 
sequently, myofibroma  of  the  uterus  almost  without  exception  makes 
its  appearance  during  the  childbearing  period  of  life,  and  its  further 
growth  is  usually  arrested  with  the  cessation  of  menstruation.  Sur- 
geons have  utilized  this  clinical  fact,  and  have  adopted  a  therapeutic 
resource  which  aims  at  diminishing  the  increased  physiologial  blood- 
supply  to  this  organ  by  suspending  artificially  this  periodical  function 
by  the  removal  of  the  ovaries  and  the  Fallopian  tubes  in  the  treatment 
of  some  forms  of  myofibroma  of  the  uterus. 

A  tumor  frequently  presents  to  the  naked  eye  an  appearance  of 
abnormal  vascularization  characterized  by  an  increased  circulation, 
either  arterial,  venous,  or  capillary,  as  the  case  may  be,  according  to 
its  anatomical  location  or  the  peculiarity  of  the  structure  of  the  new 
blood-vessels  in  the  tumor-matrix  or  its  immediate  vicinity.  The  most 
striking  example  of  atypical  vascularization  is  furnished  by  tumors 
which  present  pulsation  as  one  of  their  most  conspicuous  clinical 
features.  By  a  pulsating  tumor  we  understand,  clinically,  a  tumor  in 
which  to  the  usual  evidences  of  tumor-formation  are  added  the  pathog- 
nomonic symptoms  of  aneurysm.  In  such  instances  many  of  the  larger 
new  blood-vessels  are  either  entirely  devoid  of  a  proper  vessel-wall,  or, 
when  this  is  present,  it  is  defective,  forming  irregular  cavities  or  spaces 
into  which  the  blood  enters  from  some  adjoining  vessel,  returning  either 
in  the  same  direction  or  emptying  into  another  channel.  This  peculiar 
structure  and  arrangement  of  vessels  in  many  sarcomatous  tumors 
would  explain  the  frequency  with  which  pulsation  can  be  felt  in  ex- 
amining them,  more  especially  if  they  have  their  starting-point  in  the 
interior  of  a  bone.  Such  tumors  are  noted  for  their  rapid  growth,  and 
have  repeatedly  been  mistaken  for  aneurysms. 

Local  irritation  incri-asis  tumor-grozvlh.  Tumors  located  upon  the 
surface  of  the  body  or  in  other  parts  exposed  to  irritating  influences 
grow,  as  a  rule,  more  rapidly  than  tumors  occupying  more  protected 
localities.  The  application  of  irritants,  such  as  iodine,  blisters,  and 
stimulating  ointments,  liniments,  and  plasters,  produces  the  same  effect. 
The  same  can  be  said  of  exploratory  punctures  and  parenchymatous 
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injections.  The  incomplete  destruction  of  a  malignant  tumor  \iy 
caustics  is  invariably  followed  by  more  rapid  growth  of  the  tumor- 
remnants,  extensive  regional  infection,  and  early  general  dissemination. 

Gelation  of  Tumore  to  A4Jaoent  TissueB. — The  tumor-tissue  is 
produced  excluswdy  from  the  matrix  of  embryonic  cells  from  which  it 
started;  the  adjacent  tissues  take  no  aeth'e  part  in  the  growth  of  tumors. 
The  adjacent  tissues  are  acted  upon  by  the  tumor,  but  take  no  part  in 
its  development.  The  benign  tumors  push  the  tissues  aside  or  apart  to 
make  room  for  themselves ;  the  malignant  tumors,  particularly  card' 
noma,  infiltrate  the  surrounding  eaniteetii-c  tissue  and  include  it  as  a 
temporary  passive  constituent  of  the  tumor-mass.  The  pre-existing  con- 
nective tissue  under  such  circumstances  is  subsequently  destroyed  and 
removed  by  the  tumor-tissue.  Sarcoma  follows  connective  tissue,  nerve- 
sheaths,  and  blood-vessels ;  carcinoma  invades  the  lymphatics,  and  it  is 
through  them  that  regional  dissemination  takes  place.  A  tumor  always 
enlarges  in  the  direction  offering  the  least  resistance.  One  of  the  con- 
stant eflects  of  tumor-pressure  is  atrophy  of  the  tissues  exposed  to 
pressure.  Pressure-atrophy  of  the  adjacent  tissues  is  most  certain  to 
occur,  and  is  most  marked  if  the  tumor  is  anatomically  so  located  that 
its  increasing  size  meets  with  great  resistance.  An  ordinary  sebaceous 
cyst  of  the  scalp  or  a  dermoid  cyst  above  the  orbit,  although  of  slow 
growth,  often  produces  by  atrophy  a  cup-shaped  depression  in  the 
underlying  bone.  A  lipoma  of  great  size  occupying  the'panniculus 
adiposus  produces  little  if  any  pressure-atrophy,  t^ecause  the  tumor 
meets  with  little  or  no  resistance  to  its  outward  growth.  The  pressure 
of  a  tumor  upon  a  nerve  often  causes  intense  pain,  and  may  eventually 
destroy  its  function.  Prolonged  compression  of  a  large  artery  may 
result  in  the  formation  of  a  thrombus  and  the  complete  obliteration  of 
a  vessel.  A  carcinoma  or  a  sarcoma  may  destroy  the  wall  of  a  large 
artery,  such  an  occurrence  becoming  often  the  immediate  cause  of 
death  from  hemorrhage.  At  other  times  a  false  aneurysm  is  estab- 
lished in  the  same  manner. 

Perforation  of  a  vein  by  malignant  tumors,  preceded  or  followed  \fy 
thrombosis,  will  be  alluded  to  farther  on  as  one  of  the  many  compli- 
cations of  carcinoma  and  sarcoma.  Serious  and  often  fetal  complica- 
tions may  ari.se  from  the  compression  of  an  important  internal  organ 
by  a  tumor.  Thoracic  and  mediastinal  tumors  frequently  destroy  life 
by  causing  compression  of  the  heart,  the  lungs,  or  the  large  blood- 
vessels. Abdominal  tumors  of  large  size  often  result  in  death  from 
marasmus  by  interfering  with  digestion.  Tumors  impacted  in  the  pelvis 
may  cause  retention  of  urine,  compression  of  the  ureters,  and  intestinal 
obstruction. 
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Benign  tumors  frequently  appear  multiple  primarily  or  in  slow  suc- 
cession ;  malignant  tumors,  while  primarily  multiple  only  in  exceptional 
cases,  give  rise  to  secondary  tumors  in  the  same  region  or  in  distant 
parts.  It  can  therefore  be  asserted,  as  a  rule,  that  primary  multiplicity 
would  indicate  a  benign  character  of  the  tumors,  while  secondary 
multiplicity  is  almost  an  infallible  evidence  of  the  malignant  nature  of 
the  primary  tumor. 


IV.    PATHOLOGY    OF    TUMORS. 

The  form  of  a  tumor  depends  largely  upon  its  location  and  on 
the  slructurt  of  the  tissues  in  its  immediate  neighborhood.  A  tumor 
developing  from  a  surface  and  projecting  beyond  it,  with  a  wide 
base,  is  said  to  be  "sessile."  If  the  tumor  becomes  more  prominent 
an<l  the  base  narrows,  a  pedicle  forms,  when  it  is  called  a  "pedun- 
culated" tumor.  Such  tumors  attached  to  a  mucous  membrane  are 
usually  described  under  the  term  "polypus."  If  a  tumor  originates 
from  a  (wrt  surrounded  by  tissues  offering  the  same  degree  of  resist- 
ance, it  usually  assumes  a  globular  or  an  oval  shape.  If  it  occupies 
a  locality  covered  in  by  a  broad  resisting  structure,  it  becomes  flattened 
out,  as  is  the  case  with  intra-articular  lipoma,  called  lipoma  arborcscens. 
Utu^i|Ual  resistance  over  the  surface  of  the  tumor  moulds  it  in  all 
iina({iiiable  sl)a|)es.  The  surface  of  the  tumor  may  be  smooth,  lobu- 
lated,  or  nodular.  Honign  tumors  are  usually  smooth;  lipoma  is  often 
liihulaled ;  sarcoma  is  either  smooth  or  lobulated ;  carcinoma  is  noduUr. 
Tlk-  dLiisity  of  a  tumor  de{x:nds  on  its  structure,  the  character  of  the 
|is.iui:s  ill  its  inimeiliate  vicinity,  and  the  degenerative  changes  that  have 
lakrri  plati:.  A  imnor  composed  largely  of  parenchyma-cells  is  usually 
holi ;  tumors  supplied  with  a  well-developed  stroma  are  hard  :  a  tumor 
I'Dlllpiiseil  alnioat  exclusively  of  blood-vessels  (angioma)  is  greatly 
ruluLi'd  ill  hi/e  under  pressure;  a  tumor  with  liquid  contents  (cyst) 
ordiii  ii'ily  presents  Huctualion  ;  a  solid  but  soft  tumor  (lipoma  and  sar- 
cinuri)  is  ofleii  mistaken  for  a  cyst  or  an  abscess,  because  on  palpation 
A  seiini:  of  lliicluatiiiii  can  be  felt  (pseudo-fluctuation).  The  color  of 
luiiiiii'lissue  is  greatly  influenced  by  its  vascularity,  the  character  of 
llic  nils  of  whiili  it  is  cimiposetl,  and  the  extent  and  nature  of  the 
ilr^nieriilive  changes  which  have  taken  place.  Most  of  the  benign 
llii'hiilijiinlii'  tlliuois  present  a  whitish  appearance.  Sarcoma,  as  its  name 
iiidlialrs,  lesi-iiiliU^s  iin  section  flesh.  The  cut  surface  of  a  firm  carci- 
iiiiiiiri  is  viiy  tiiiniliir  in  ap|H^'arance  and  density  to  a  raw  turnip.  Fatty 
ili't;i-||i:i.ilion  of  Ihe  (oiiti-nts  of  ihe  alveoli  imparts  to  the  cut  .surface 
ol  llii' tiiMiMi  ii  yillowish  linge.  Hemorrhage  into  the  substance  of  a 
tiiiiioi  prndiiien  |ii^nu'ntatliin  of  various  degrees,  from  almost  black  to 
■I  velliiw  liiiiii'  Ihe  lihuk  color  tif  melano-sarcoma  and  mclaiio-car- 
tliioiii.1  is  .1  liislinyuiahing  feature  of  these  forms  of  malignant  tumors. 
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Tumor-tissue,  stroma  andcelLs.is  subject  to  the  same  pathological  changes 
as  ihe  normal  tissues  of  the  body.  Among  the  more  important  of 
these  changes  are  the  regressive  metamorphoses  of  the  cellular  elements. 
Fatty  Degeneration. — Fatly  degeneration  of  the  parenchyma-cells 
of  a  tumor  is  one  of  the  most  frequent  secondary  pathological  changes 
observed  in  tumors.  The  immediate  cause  of  this  form  of  degeneration 
is  a  defective  blood-supply;  hence  it  occurs  most  frequently  in  old 
benign  tumors  and  in  malignant  tumors  in  which  vascularization  does 
not  keep  pace  with  the  increase  of  tissue.  It  is  a  constant  occurrence  in 
slowly-growing  carcinoma  of  tin.'  lip  and  the  breast.  In  iilcurating  sur- 
face epithelioma  the  fatty  material  can  be  squeezed  out  from  the  alveoli 
in  yellowish-white  masses  resembling  the  contents  of  a  small  retention- 
cyst  of  the  sebaceous  glands.  In  glandular  carcinoma  the  alveoli  which 
have  undergone  this  change  present  themselves  on  the  cut  surface  as 
yellow  areas  of  variable  size,  from  which  the  same  kind  of  material 
escapes  under  pressure.     If  this  material  is  examined  under  the  micro- 
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scope,  nothing  but  a  granular  detritus  can  be  seen,  with  here  and  there  a 
fet-crystal  (Fig.  13)  nr  a  cholesterin-plate  (Fig.  14).  The  fatty  change 
commences  as  an  infiltration  of  the  cells,  this  infiltration  finally  resulting 
in  the  breaking  up  of  the  ceils  into  granular  matter.  The  distinction  of 
cells  by  this  or  by  any  other  form  of  regressive  metamorphosis  retards 
tumor-growth  ;  but  while  the  growth  has  become  stationary  at  one  place 
it  continues  in  other  places,  so  that  a  tumor  is  seldom  entirely  removed 
by  degenerative  changes.  Degeneration  commences  either  in  the  oldest 
part  of  the  tumor  or  in  parts  of  it  which  by  accident  have  been  deprived 
suddenly  or  gradually  of  an  adequate  blood-supply.  It  is  upon  this 
well-known  and  thoroughly  established  pathological  fact  that  surgeons 
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have  made  an  attempt  to  imitate  and  anticipate  the  natural  forces 
which  tend  to  limit  or  to  arrest  tumor-growth  by  cutting  off  the  blood- 
supply  from  the  part,  as  suggested  by  Wolfler  in  the  treatment  of 
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tumors  of  the  thyroid  gland,  and  by  gynecologists  in  ligation  of  the 
uterine  arteries  in  the  treatment  of  non-malignant  tumors  of  the  uterus. 
Mucoid  Degeneration. — ^The  transformation  of  active  tumor-cells 
into  a  harmless,  innocent  mucoid  substance  has  been  observed  in  tumors 
belonging  to  the  connective-tissue  type,  fibroma  and 
chondroma,  and  also  occasionally  in  adenoma.    The 
part  of  a  tumor  which  undergoes  this  form  of  degen- 
eration becomes  cystic. 

Colloid  Degeneration. — The  exact  chemical  com- 
position of  colloid  material  has  not  been  determined. 
Scherer  regards  it  as  an  albuminous  substance  in 
combination  with  a  carbohydrate  analogous  to  mucin 
and  mctalbumin.  Colloid  material  is  a  jelly-like, 
structureless  substance  derived  by  a  degenerative 
process  from  the  parenchyma-cells  or  the  stroma  of  a  tumor.  This 
form  of  degeneration  takes  place  in  both  benign  and  malignant  tumors, 
but  is  observed  most  frequently  in  tumors  of  the  thyroid  gland,  of  the 
ovary,  and  of  the  gastro-intcstinal  canal.  If  the  parenchyma-cells 
undergo  this  change,  the  colloid  material  appears  in  the  protoplasm 
of  the  cell  at  one  or  different  points,  and  the  process  continues  until 
the  cell-walls  give  way.  when  the  colloid  material  is  liberated  (Fig.  15). 
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Colloid  cysts  of  the  ovary  often  attain  a  colossal  size,  and  abdominal 
surgeons  are  well  aware  of  the  fact  that  such  cysts  are  prone  to 
return  even  after  what  seemed  a  thorough  removal  of  the  tumor. 

Amyloid  Degeneration. — The  Iransforniation  of  tumor-cells  into 
a  starchy  substance  takes  place  most  frequently  in  the  cells  of  malig- 
nant epibl.istic  tumors,  also  in  secondary  carcinoma  of  the  lymphatic 
glands.  We  have  no  positive  knowledge  concerning  the  true  nature 
of  the  corpora  amyleuca  found  in  certain  tumors  as  one  of  the  many 
degenerative  changes,  and  in  other  pathological  products.  It  is  un- 
doubtedly an  albuminate,  as  its  micro-chemical  actions  correspond  with 
those  given  by  other  albuminates.  This  substance  has  never  been 
delected  in  the  blood;  it  is  therefore  reasonable  to  suppose  that  it  is 
formed  in  the  places  in  which  it  has  been  found.  In  a  specimen  of  cy.st 
of  the  choroid  plexus  in  the  museum  of  Rush  Medical  College  numer- 
ous corpora  amylacea  were  found  in  close  proximity  to  a  large  blood- 
vessel (PL  I.  Fig.  i).  The  degeneration  of  an  adenoma  into  a  colloid 
substance  imjjarts  to  the  tumor  an  entirely  new  aspect,  transforming  it 
from  a  sohd  into  a  cystic  tumor. 

Hyaline  Degeneration. — The  product  of  hyaline  degeneration  dif- 
fers from  the  amyloid  substance  in  that  it  does  not  give  the  reactions 
to  iodine.  The  hyaline  substance  in  tumors  appears  either  alone,  when 
the  entire  tumor  has  undergone  degeneration,  or  in  circumscribed  places 
surrounded  by  the  cells  or  stroma  of  the  tumor.  It  is  found  in  benign 
and  malignant  tumors  of  all  germinal  layers.  Tumors  in  which  this 
change  was  marked  have  been  called  by  different  names — tumeurs 
heteradeniques  (Robin);  Schlauchknorpel-geschwulst  (V.  Meckel); 
cj'lindroma  (Billroth);  Schleim-cancroid  (Forster);  Schlauch-sarcom 
(Friedreich);  .siphonoma  (Hcnie).  Thiersch  insisted  that  such  tumors 
do  not  represent  a  special  clinical  or  anatomical  variety,  but  are  tumors 
in  which  parts  have  undergone  regressive  metamorphosis.  Hyaline 
degeneration  in  other  pathological  products  attacks  in  preference  the 
small  blood-vessels,  and  it  is  more  than  probable  that  when  it  occurs 
in  tumors  it  begins  in  the  same  place  and  extends  from  the  blood- 
vessels to  the  stroma  or  the  parenchyma- eel  Is.  Hyah'ne  degeneration 
most  frequently  attacks  endothelial  structures,  but  it  extends  into  the 
connective- tissue  spaces  where  the  hyaline  substance  is  deposited,  as  is 
showm  on  Plate  2.  (Fig.  1).  A  very  interesting  tumor  of  the  orbit, 
which  tumor  in  all  probability  started  from  the  internal  angle  of  the 
eye,  examined  in  the  laboratorj'  of  Rush  Medical  College,  showed  very 
extensive  hyaline  degeneration  (PI.  i.  Fig.  2).  If  hyaline  degeneration 
commences  at  the  same  lime  in  .several  parts  of  the  tumor,  by  coales- 
cence large  spaces  are  formed  in  which  no  tumor-elements  can  be  found. 
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to  localization  of  floating  germs,  and  consequently  constitutes  one  of 
the  causes  of  auto-inft;ction. 

Calcification  or  Cretefiaction. — This  degenerative  process  has  been 
seen  in  all  kinds  of  tumors  and  in  all  the  cellular  elements,  paren- 
cliyma-cclls  and  stroma.  By  this  process  a  chalky  substance  is  sub- 
stituted for  the  tumor-tissue.  It  is  usually  preceded  by  fatty  degener- 
ation ;  at  other  times  it  prepares  the  way  for  ossification  of  the  tumor. 
It  occurs  frequently  as  a  marantic  change  in  the  arteries  and  cartilage 
i>f  the  aged.  The  chalky  material  is  deposited  in  the  form  of  small 
granules  in  the  tissues,  taking  the  place  of  pre-exi.sting  degenerated 
cells.  In  a  normal  condition  the  lime-salts  are  kept  in  solution  in  the 
tissues  by  organic  acids  and  by  free  carbonic  acid.  Deposition  under 
abnormal  conditions  is  caused  by  diminution  in  the  quantity  of  organic 
acids  and  free  carbonic  acid,  by  the  existence  of  insoluble  in  place  of 
soluble  lime-salts,  or  by  an  abnormal  increase  of  lime-salts  reaching 
the  aflected  part,  resulting  in  direct  infiltration  of  the  tissues.  In  some 
instances  the  entire  tumor  eventually  is  petrified,  the  inorganic  substi- 
tute retaining  the  .shape  of  the  original  tumor. 

The  so-called  lime-metastasis  described  by  Virchow  has  been  ob- 
ser\'ed  in  cases  of  extensive  disease  of  the  bones,  and  is  caused  by  the 
return  into  the  circulation  of  the  liberated  lime-.salts,  which  become 
deposited  in  distant  organs,  notably  the  kidneys  and  lungs.  Petrifac- 
tion was  noted  in  a  .sarcoma  of  the  soft  tissues  of  the  arm  by  Liicke. 
Maceration  of  this  part  of  the  specimen  in  an  acid,  examined  under 
the  microscope,  revealed  spindle-shaped  cells.  Calcification  frequently 
occurs  in  benign  epiblastic  tumors  and  in  adenomatous  tumors,  particu- 
larly of  the  thyroid  gland  and  ovary. 

Ossification. — Calcification  in  a  tumor  has  frequently  been  mis- 
taken for  ossification.  We  can  speak  of  ossification  only  if,  after  the 
removal  of  the  tumor,  the  siiecimen  decalcifies  and  the  remaining  part 
exhibits  under  the  microscope  the  structure  of  bone.  Ossification  of 
the  tumor-ceils  always  takes  place  in  osteoma.  It  occurs  also  in  chon- 
droma and  in  dermoid  cysts.  Periosteal  sarcoma  is  noted  for  its  bone- 
producing  capacity.  In  periosteal  sarcoma  of  the  cranial,  pelvic,  and 
long  bones  we  find  an  irregular  framework  of  long,  delicate  spiculse 
of  bone,  the  spaces  filled  in  with  sarcomatous  tissue.  In  some  carti- 
laginous and  sarcomatous  tumors  immature  bone  (osteoid  tissue)  is 
formed  in  place  of  true  bone. 

Interstitial  Hemorrhage  and  Thrombosis. — The  great  vascularity 
(tf  some  tumors  and  the  imperfect  structure  of  the  walls  of  blood-vessels 
frequently  result  in  spontaneous  hemorrhage,  or  hemorrhage  under 
such  circumstances  is  produced  by  a  slight  trauma,  such  as  a  contu- 
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sion,  a  palpation  of  the  tumor,  or  an  exploratory  puncture.  The  blood 
escapes  into  pre-existing  spaces  (cysts)  or  is  diffused  through  the 
stroma  of  the  tumor  or  between  the  cells.  If  the  hemorrhage  is  con- 
siderable, the  tumor  increases  suddenly  in  size  and  becomes  more  tense. 
The  tension  thus  produced  is  also  the  cause  of  a  sudden  appearance 
or  increase  of  pain.  The  extravasation,  if  limited  in  quantity,  is  usually 
removed  by  absorption ;  if  this  does  not  occur,  it  either  leads  to  the 
formation  of  a  cyst  or  determines  infection  of  the  tumor  by  pathogenic 
microbes.  Hemorrhage  always  causes  a  change  in  the  appearance  of 
the  tumor-tissue  from  the  presence  of  the  coloring  material  of  the 
extravasated  blood  which  is  imbibed  by  the  tissues. 

If  the  hemorrhage  is  profuse,  the  presence  of  extravasated  blood 
in  the  tumor  is  often  indicated  on  the  surface,  a  few  days  after  the 
accident,  by  the  appearance  of  ecchymosis.  The  atypical  vasculariza- 
tion of  a  tumor  renders  the  blood-vessels  peculiarly  amenable  to  im- 
plication during  the  degenerative  changes  of  the  tumor-tissue.  For 
instance,  if,  according  to  the  views  taught  by  Rokitansky,  new  blood- 
corpuscles  form  from  the  endothelial  lining  of  a  new  closed  blood-space 
by  gradual  growth  and  dilatation,  this  space  is  brought  in  contact  with 
a  vein-wall  within  or  outside  the  tumor,  and  by  a  process  of  pressure- 
atrophy  a  communication  is  established  between  the  pre-existing  vein 
and  a  new  blood-channel.  Such  an  occurrence  determines  atypical 
vascularization  of  a  high  degree  and  imparts  to  the  tumor  important 
clinical  and  pathological  features.  The  blood  entering  such  spaces 
from  adjacent  vessels,  and  not  meeting  with  normal  resistance  on 
account  of  a  defective  vascular  wall,  produces  pulsation,  and  in  many 
instances,  if  such  abnormal  vascularization  exists  on  a  large  scale,  there 
can  be  heard  on  auscultation  a  marked  bruit  caused  by  irregular  dis- 
tribution of  the  blood  in  the  atypical  vessels.  These  are  the  cases 
described  by  the  older  surgeons  and  pathologists  as  "  bone-aneuiysm," 
when  the  disease  affects  the  bone.  A  simple  hemorrhagic  cyst  re- 
sembles one  of  these  new  blood-spaces,  with  or  without  a  communi- 
cation with  adjacent  vessels.  The  new  vessels  in  a  tumor,  when 
imperfect  in  structure  and  largely  dilated,  often  become  the  seat  of 
mural  thrombosis,  the  irregular  surface  of  the  defective  intima  pre- 
senting projecting  points  upon  which,  by  conglutination,  the  third 
corpuscles  of  the  blood  become  arrested  and  implanted,  constituting 
in  the  course  of  time  a  white  thrombus,  which,  when  it  encroaches 
upon  the  lumen  of  the  vessel  or  blocks  it  completely,  gives  rise  to 
coagulation -necrosis  in  the  impeded  blood-cuiTw*  *      Hiatal  side 

or  upon  the  surface  of  the  white  throinb<i 
conditions  for  the  formation  of  a  red  Uin 
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obstructs  the  circulation  in  the  corresponding  part  of  the  vessel. 
Another  form  of  thrombosis  and  obhteration  of  a  vessel  is  met  with  as 
the  result  of  perforation  of  the  vessel-wall  by  a  tumor,  usually  of  a  ma- 
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lis  accident  is  one  of  the  most  interesting  conditions 

^wid  clinical  history  of  a  malignant  tumor.      If,  for 

ttacks  a  vein-wall,  destroying  pre-existing  struc- 
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tures  by  infiltration,  retrograde  metamorphosis,  and  pressure-atrophy, 
until  by  perforation  the  tumor  projects  into  the  vein,  forming  a  neo- 
plastic thrombus  composed  of  tumor-tissue,  when  the  axial  blood- 
current  comes  in  contact  with  abnormal  tissue,  that  tissue  being  devoid 
of  the  physiological  properties  required  for  a  normal  circul^on,  the 
thrombus  increases  in  size  by  conglutination  of  the  third  corpuscle  upon 
the  most  prominent  part  of  the  projecting  tumor-mass,  the  neoplastic 
thrombus  serving  as  a  foreign  body  in  the  vessel ;  mural  stasis  of  the 
white  corpuscles  also  takes  place,  the  conglutinated  and  aggregated 
corpuscular  elements  of  the  blood  furnishing  a  most  favorable  soil  for 
further  cell-proliferation  from  the  intravascular  part  of  the  tumor,  which 
necessarily  soon  terminates  in  complete  obstruction  of  the  affected  ves- 
sel. The  writer  has  seen  the  internal  jugular  vein  obstructed  in  its  entire 
length  in  cases  of  secondary  glandular  carcinoma  of  the  neck  (Fig.  17). 
The  neoplastic  thrombus  always  manifests  a  tendency  to  increase  in 
size  by  infiltration  of  the  temporary  obstructing  thrombus,  the  blood- 
coagulum  with  tumor-cells,  and  when  loose  fragments  become  detached 
they  are  carried  along  with  the  blood-current,  and,  arriving  at  a  point 
where  the  vessel  is  too  narrow  for  their  passage,  become  arrested  and 
give  rise  to  embolic  metastasis.  In  some  cases  embolism  takes  place  by 
the  projection  of  the  proximal  end  of  the  thrombus  into  the  lumen  of  a 
larger  vein ;  isolated  cells  and  small  fragments,  becoming  detached,  are 
washed  away  by  the  blood-current :  embolism  in  such  cases  establishes 
independent  centres  of  tumor-growth  wherever  such  tumor-infarcts 
occur,  the  products  of  tissue-proliferation  at  the  distant  poirtts  corre- 
sponding in  every  respect  with  that  of  the  primary  matrix.  As  in 
cases  of  septicemia  and  pyemia  the  emboli  produce  at  distant  points 
the  same  characteristic  tissue-changes  that  are  typical  of  the  primary 
thrombus,  so  in  cases  of  thrombosis  and  embolism  in  malignant  growths 
the  distant  secondary  tumor  produced  by  an  embolus  from  a  neoplastic 
thrombus  corresponds  in  structure  and  type  with  the  primary  tumor. 
Thrombosis  and  embolism  in  such  instances  effect  a  transplantation, 
as  it  were,  of  a  part  of  the  primary  tumor  to  some  distant  part,  the 
secondary  tumors  of  embolic  origin  being  the  direct  offsprings  from 
the  maternal  or  primary  tumor.  Dissanination  of  benign  tumors  by 
thrombosis  and  embolism  is  unknaiun. 

The  existence  of  thrombosis  of  many  veins  or  of  a  large  vein  within,  or 
in  the  immediate  vicinity  of,  a  malignant  gro'.tith  should  be  suspected  by 
the  presence  of  irdema  and  enlargement  of  the  subcutaneous  veins  in  the 
region  from  which  the  blood  is  returned  through  the  obstructed  vcitis.  In 
one  case  of  complete  obstruction  of  the  entire  lumen  of  the  internal 
jugular  vein  which  occurred  as  a  complication  of  carcinoma  of  the 
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lower  jaw  with  extensive  glandular  infection,  the  cedema  extended  to 
the  face  on  the  same  side  and  to  the  temporal  region,  and  all  the 
sui^erficial  veins  were  greatly  distended. 

Cai>eule  of  Tumor. — All  benign  tumors  are  encapsulated;  that  is, 
a  well-defined  connective-tissue  partition  is  interposed  between  the 
tumor  and  the  adjacent  tissue,  beyond  which  partition  the  tumor 
never  extends.  Malignant  tumors  are  devoid  of  such  a  limiting 
boundary-line  between  tumor  and  surrounding  tissues.  In  sarcoma 
a  capsule  is  often  found,  but  pathologically  it  is  absent,  because  it  is 
infiltrated  with  tumor-cells  and  the  cells  permeate  it  and  infect  the 
adjacent  tissues.  In  carcinoma  there  is  never  even  an  attempt  at  the 
formation  of  a  cap-sulc. 

Lympbatio  Qlands. — Enlargement  of  tlie  lymphatic  glands  in  the 
region  occupied  by  the  tumor  indicates  one  of  two  things:  i.  The 
introduction  into  the  lymphatic  channels  of  pathogenic  microbes 
through  an  ulcerating  inflamed  benign  tumor;  2.  The  transportation 
from  a  primary  malignant  tumor  of  tumor-cells  through  the  lymphatic 
channels  into  the  lymphatic  glands.  Enlargement  of  lymphatic  glands 
in  connection  with  benign  tumors  never  occurs  unless  the  tumor  by  a 
loss  of  continuity  on  the  surface  furnishes  an  infection -at  Hum  for  the 
entrance  of  pathogenic  microbes  from  without.  The  termination  of 
the  complicating  lymphadenitis  under  these  circumstances  will  depend 
upon  the  number  and  kind  of  microbes  that  have  reached  the  lym- 
phatic glands.  Sarcoma  seldom  giv(s  rise  to  glandular  infeetioii.  Car- 
cinoma, superficial  and  deep,  almost  invariably  is  complicated  sooner  or 
later  by  regional  infection  through  the  lympliatic  z'cssels  and  glands. 
This  subject  will  be  discussed  more  exhaustively  in  the  sections  on 
malignant  tumors. 

Inflammatdon. — If  inflammation  occurs  in  a  tumor,  it  is  an  unmis- 
takable proof  that  the  tumor-tissue  has  become  infected  with  patho- 
genic microbes.  Infection  may  occur  with  and  without  a  tangible 
infeclion-atrium.  In  the  former  case  the  tumor-tissue  is  e.xposed 
directly  to  infection  by  an  abrasion,  a  cut,  a  puncture,  or  an  ulcer, 
and  through  such  defects  pyogenic  and  other  pathogenic  microbes 
reach  the  tumor-tissue,  and  produce  there,  as  elsewhere,  their  specific 
pathogenic  effect.  In  the  absence  of  such  a  direct  port  of  entrance 
we  must  explain  the  occurrence  of  inflammation  by  floating  microbes 
which  reach  the  tumor  with  the  circulating  blood,  and  after  localization 
has  taken  place  incite  inflammation  in  the  same  manner  and  to  the 
same  extent  as  when  infection  takes  place  through  a  more  direct  route. 
TufHor-tissue  possesses  a  longer  resisting  power  to  inflammation  than  does 
normal  tissue ;  hence  infiammalion  often  results  in  extensive  suppuration 
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and  gangrene,  which  in  the  case  of  benign  tumors  may  result  in  a  spon- 
taneous and  permanent  cure.  Malignant  tumors  art  (ften  the  seat  ef 
infection  and  inflammation,  but  there  is  not  a  single  authenticated  case  on 
record  in  which  a  spontaneous  and  permanent  cure  was  effected  in  this 
manner.  Inflammation,  as  a  rule,  increases  the  malignancy  of  malig- 
nant tumors,  and  the  effects  produced  by  it  increase  the  suffering  and 
hasten  death.  Inflammation  in  a  tumor  is  often  unintentionally  pro- 
duced by  making  an  exploratory  puncture  without  the  necessary 
aseptic  precautions  and  by  making  subcutaneous  or  parenchymatous 
injections. 

Ulceration. — Ulceration  of  a  tumor  is  either  the  result  of  accident 
or  it  follows  causes  inherent  in  the  tumor  itself  In  the  great  majori^ 
of  cases  ulceration  takes  place  when  the  tumor  implicates  the  over- 
lying skin  or  mucous  membrane — when,  either  in  consequence  of 
pressure-atrophy  or  of  the  destruction  of  the  skin  by  the  tumor,  a 
surface  defect  is  produced  and  the  tumor-tissue  is  exposed  to  direct 
infection.  Sometimes,  when  the  skin  has  become  greatly  attenuated 
by  pressure  from  beneath,  a  small  abrasion  serves  as  a  point  of 
entrance,  and  the  destruction  of  skin  is  hastened  by  an  infective 
inffammation.  The  superficial  ulcer  in  such  cases  is  often  the  fore- 
runner of  a  deep  phlegmonous  inflammation  of  the  tumor,  followed 
by  more  or  less  extensive  sloughing.  Suppurative  inflammation  and 
abscess -formation  not  infrequently  are  the  direct  causes  of  the  super- 
ficial ulceration. 

Accidental  ulceration  is  often  produced  by  friction  on  the  part  of 
the  clothing,  by  contusions  and  wounds,  by  the  application  of  irritating 
substances,  and  also  by  incomplete  operations.  The  clinical  behavior 
of  an  accidental  ulcer  varies  according  to  its  size  and  the  character  of 
the  tumor.  An  ulcerated  surface  communicating  with  a  suppurating 
cyst  by  a  fistulous  tract  will  not  heal  until  the  epithelial  structures 
lining  the  cyst-wall  are  destroyed  by  the  suppurative  inflammation  or 
are  removed  with  the  knife  or  destro>-ed  by  caustics.  Defects  of 
benign  growths  caused  by  inflammation,  by  caustics,  or  by  incomplete 
operations  heal,  as  a  rule,  in  the  same  manner  as  do  wounds  of  normal 
soft  parts — by  granulation,  cicatrization,  aiid  epidermizatiiin. 

Spontaneous  ulcers — that  is,  ulcers  caused  b\-  eonditions  inherent 
in  the  tumor — are  constiuitly  seen  on  the  surf.ue  uf  carcinoma  of 
the  skin.  The  initial  defect  always  occurs  about  ihe  centre  of  the 
growth,  covered  by  a  crust  which,  when  reniovoti,  Icives  a  raw 
and  often  bleeding  surface.  A  spniitanenus  ulcer,  a<  a  rule,  never 
heals:  its  tendency  is  to  enlarge.  The  iii,iii;in<  .unl  the  base  pre- 
sent the  firm  induration  so  charade ri.s tic  of  tlii--  fnuu  "f  carcinoma. 
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Ulceration  of  glanrluiar  carcinnma  is  frequt-ntly  followed  by  slough- 
ing, suppuration,  and  putrefaction  from  llit:  action  of  putrefactive  bacilli 
upon  dead  tissue.  The  sloughing  and  suppuration  of  such  a  carcinoma 
usually  give  rise  to  a  deep  excavation  in  the  centre  of  the  tumnr,  in 
which  excavation  the  secretions  stagnate  and  putrefy,  becoming  the 
source  of  a  sickening  odor.  In  ulcerating  sarcoma  the  tumor-tissue 
often  projects  far  beyond  the  surface  of  the  ulcer  in  the  form  of  a 
fungous  ma,ss,  the  fungus  luTinalodes  of  the  old  authors. 

Graftinff  of  a  Malignant  upon  a  Benign  Tumor. — By  the  grafting 
of  a  malignant  upon  a  benign  tumor  is  meant,  not  the  transformation 


Flc.  tl.  — Lipoma  wilh  a  uniima  (rjflcil  upM  II  (l.u^k,.,  .  .t,  l..uy  li.iue;  *,  dannttli»e  liliuc :  I.  iarcolda. 

of  a  benign  into  a  malignant  tumor,  but  the  appearance  of  a  malig- 
nant tumor  in  the  immediate  vicinity  of  a  benign  tumor.  Such  an 
intimate  connection  between  a  malignant  and  a  benign  tumor  is  shown 
in  Figure  i3.  The  occurrence  of  the  malignant  tumor  in  such  cases 
appears  purely  accidental,  and  yet  from  an  embryological  .standpoint 
a  more  intimate  relationship  in  the  etiology  of  the  two  entirely  differ- 
ent tumors  can  be  shown.     For  instance,  in  the  specimen  shown  in 
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Fij»ure  1 8  it  is  evident  that  the  lipoma  sprang  from  a  matrix  of  embry- 
onic cells  in  the  panniculus  adiposus,  while  the  sarcoma  had  its  origin 
from  a  similar  matrix  in  the  connective  tissue  of  the  skin.  It  is  more  than 
probable  that  the  embryonic  cells  comfKJsing  the  sarcoma-matrix  were 
arrested  in  their  development  at  an  earlier  stage  than  were  the  embtyonic 
cells  in  the  adjoining  fatty  tissue  ;  consequently,  the  matrix  in  the  skin 
gave  rise  to  tumor-tissue  of  an  embryonic  type,  while  the  matrix  in  the 
fatty  tissues  produced  tumor-cells  which  possessed  the  intrinsic  prop- 
erty to  develop  into  mature  tissue.  From  the  illustration  it  can  readily 
be  seen  that  the  sarcoma  would  eventually  invade  the  lipoma,  the  tissue 
of  which  would  yield  to  it  in  the  same  manner  as  would  normal  adipose 
tissue. 

In  concludint;  this  section  it  is  proper  to  recapitulate  that  tumor- 
tiisuf  is  iuhJiU't  to  thi'  same  degenerative  changes  as  normal  tissue  altered 
l>y  aaideut  or  hy  disease,  and  tliat  it  constitutes  a  locus  minoris  resist- 
vnliiu  )«  the  eivnt  of  direct  or  indirect  infection  with  pathogenic  microbes. 


V.    TUMORS    IN    PLANTS    AND    ANIMALS. 


Before  considering  the  etiological  factors  concerned  in  provoking 
tumor-growth  it  will  be  of  interest  to  leam  sometliing  of  tumors  in  the 
lower  animals  and  plants,  for  the  purpose  of  showing  that  tumors  occur 
in  frequency  iii  proportion  to  the  complexity  of  the  organism  they 
inhabit;  that  is  to  say,  they  are  least  frequent  in  plants  and  animals 
of  a  low  degree  of  development,  and  most  frequent  in  man. 

Tiimora  in  Planta. — For  the  remarks  on  this  subject  the  writer  is 
lar|[ely  indebted  to  the  work  of  Mr.  Williams  on  Caficcr-  and  Tuntor- 
formation.  The  resemblance  of  tumors  of  the  higher  animal  organisms 
and  those  of  plants  was  pointed  out  by  Virchow  years  ago.  In  tumor- 
formation  wc  find  kindred  processes  tliroughout  the  organic  world. 
Each  cell  leads  to  a  certain  extent  a  parasitic  existence.  If  it  were  not 
for  the  restraining  and  modifying  influence  exerted  by  the  whole 
organism,  each  cell  might  develop  into  the  form  of  the  parental  organ- 
ism. In  proportion  as  the  cells  are  highly  specialized  their  primitive 
reproductive  function  is  either  greatly  diminished  or  altogether  lost. 
In  the  higher  organism  certain  cells  remain  unspecialized.  Under 
fevoriible  conditions  certain  unspecialized  or  indifferent  cells  may  grow 
and  develop  without  regard  to  the  requirements  of  the  adjoining  tissues 
and  of  the  organism  as  a  whole.  Tumors  can  be  studied  to  better 
advantage  in  plants  than  in  animals.  Buds  may  remain  in  a  latent 
condition  for  years,  and  yet  under  favorable  conditions  their  activity 
may  revive.  Buds  may  arise  on  any  part  of  the  plant ;  in  fact,  wherever 
there  is  an  excess  of  nutritive  materials  capable  of  being  utilized  for 
growth  by  the  cells  of  the  part,  there  buds  arise.  Under  such  circum- 
stances buds  may  be  formed  wherever  undifferentiated  cells  arc  present. 
Vegetable  tumors  are  produced  by  abnormal  bud-evolution.  Mr. 
Williams  classifies  phmt-tumors  into  three  main  groups.  The  first  group 
is  represented  by  the  discontinuous  or  circumscribed  growths  (Fig.  ig), 
to  which  the  vaguely-used  term  of  kiiaurs  should  be  restricted,  and 
includes  all  those  nodules  so  often  met  with  in  the  bark  of  the  beech, 
elm,  oak,  birch,  holly,  cedar,  and  other  trees.  These  tumors  corre- 
spond with  the  benign  cpiblastic  tumors  in  man.  The  older  nodules 
are  generally  found  lying  completely  isolated  in  the  bark,  enclosed  in 
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III  lllii  |it'lli"<l»lllll 

TlilHiil"  Iii'i'i'k'i'H  '"  '*''*  H"'"l'  "'^^'"  'itliiin  great  size.  Dutrochet 
rfUlllxiU'*  III"""  Hmwlln  III  tin  intcr«»ivc  local  cell-proliferation  of  the 
,  .hkIiIiHIi  Uvt'l,  lull  I  lull  iiinnnllon  with  the  woody  tissue  of  the  stem 
t  .1  <l  >  liniii  Ihr  In  t|liiii><MI  '*"*'  ''■  'K'Vi-r  hul,  Mr.  Williams  regards  them 
tlH  ntmti(»lllll>'  ''''*''''"!"'''  lilHlirhr», 

I'll,  ihiid  i|ioii|'  ti  ii|>i'"<t'lit>'(l  by  ^.'rowlhs  which  present  a  surface 
Ihli  lill'  "Idililiil  wllll  iliool*  .111(1  ihinleil  br-iiithcs.  constituting  a  com- 
|i|l,iil|,t|l  iif  vKtiitiii'I't  wllll  illll\i»c  bnd-foiin.itions.  The  tumor  of  the 
t.inliii  lilillli'll  iillliilt'tl  (o  iipivmilli'il  liiilh  the  second  and  third  groups 
III  iilillil  luniom  I  lit'  pioiliulnni  by  these  growths  of  large  quantities 
iif   |ihillfl'nillli||,   lowly  oiyjnljteil   cellular   tissue   which   subsequently 
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undergoes  imperfect  evolution  constitutes  the  nearest  approach  in 
vegetable  pathology  to  the  malignant  tumors  of  animals.  Every  gar- 
dener knows  that  injury  to  plants  is  one  of  the  most  common  ways  by 
which  latent  buds  in  plants  can  be  made  to  develop,  and  he  makes  use 
of  this  knowledge  in  the  propagation  of  some  of  the  plants  in  which 
latent  buds  are  most  constantly  found. 

Tumora  in  Animals. — J.  Bland  Sutton  has  done  more  than  any 
other  living  author  in  adding  to  our  knowledge  concerning  tumors  in 
animals,  and  the  writer  can  do  no  better  than  to  quote  freely  from  the 
chapter  on  this  subject  in  his  e.\cellent  book,  Tumors,  Innocent  and 
Malignant,  recently  issued  from  the  press, 

LipouuUa. — Fatty  tumors  are  rare  in  animals.  They  are  found  most 
frequently  in  the  subserous  adipose  tissue  in  horses,  o.ven.  and  sheep. 
In  stall-fed  oxen  excessive  accumulation  of  fat  is  common  in  the  sub- 
peritoneal tissue,  especially  in  the  omentum ;  but  such  formations 
accompany  general  obesity,  and  do  not  come  into  the  category  of 
tumors. 

Oslcamata. — These  are  very  generalized  tumors;  they  have  been 
met  with  in  several  species  of  fish.  The  bony  outgrowths  to  which 
the  term  "  exostosis  "  is  applicable  are  of  fairly  common  occurrence  in 
mammals,  and  their  frequency  on  the  bones  of  horses  can  be  appre- 
ciated only  after  a  visit  to  a  veterinary  museum. 

Oiiontomcs  are  more  frequent  in  animals  than  in  man.  The  animals 
in  which  they  are  found  most  frequently  are  the  marmot,  agouti,  por- 
cupine, goat,  sheep,  bear,  kangaroo,  horse,  and  elephant. 

Myomata. — Uterine  myomata  arc  almost  unknown  in  mammals. 
The  only  specimen  which  came  under  the  ob.servalion  of  Mr.  Sutton 
occurred  in  a  female  baboon,  and  was  rather  a  general  enlargement  of 
the  uterus  than  an  actual  tumor. 

Sarcomata  have  the  widest  zoological  distribution.  They  occur 
with  verj'  great  frequency',  especially  the  round-celled  and  spindle- 
celled  species ;  they  are  met  with  in  fish,  birds,  rats,  mice,  horses, 
sheep,  dogs,  cats,  goats,  oxen,  monkeys,  bears,  marsupials — indeed,  in 
all  the  orders  of  mammals  and  in  snakes. 

Lpithdial  tumors  in  animals,  wild  or  domesticated,  form  a  subject 
of  great  interest  in  its  bearings  on  cancer  and  its  allies.  Unfortunately, 
few  reliable  observations  pertaining  to  this  subject  are  available.  For 
instance,  a  cursory  review  of  veterinary  periodical  literature  would 
indicate  that  epithelioma  of  the  penis  is  a  common  disease  in  bulls 
and  horses,  but  a  critical  examination  of  the  cases  reported  shows 
clearly  enough  that  many  supposed  examples  of  epithelioma  are,  as  a 
matter  of  fact,  instances  of  penile  warts,  and  all  competent  histologista 
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who  have  investigated  this  subject  are  unanimous  in  asserting  that  epi- 
thelioma of  the  penis  in  horses  and  bulls  is  exceedingly  rare.  A 
specimen  of  secondary  glandular  carcinoma  of  the  neck  in  a  chicken 
has   recently   come   into   the   writer's   possession.      The   hi.>:tological 
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structure  of  the  tumor,  as  shown  in  Fig.  2i,  is  very  similar  as  in 
the  same  organ  in  man.  Wild  animals  in  a  state  of  nature  and  those 
living  in  confinement  apjiear  to  be  absolutely  free  from  cancer. 

Adcnomodt  occur  in  domestic  mammals.     The  bitch  is  especially 
liable  to  tumors  of  the  mammary  gland  that  are  analogous  to  the  large 
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cystic  adenomata  of  women.  These  tumors  often  attain  an  enormous 
size.  Large  cystic  adenomata  with  intracystic  processes  are  occasion- 
ally seen  in  the  udders  of  cows.     The  mammary  glands  of  cats  are 
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liable  to  a  disease  histologically  identical  with  mammary  cancer  in 
women,  but  cancer  such  as  attacks  the  human  mamma  is  unknown 
in  cows,  mares,  ewes,  goats,  or  bitches.  Dogs  are  subject  to  ulcerating 
sebaceous  adenoma  in  the  skin  around  the  anus,  the  tumor  being  prone 
to  return  after  extirpation. 

Teratomata  are  common  enough  among  domestic  animals,  and 
many  examples  have  been  described  in  fish,  frogs  and  other  batra- 
chians,  lizards,  snakes,  birds,  rabbits,  etc. 

Cystic  Tumors. — The  frequency  of  these  tumors  in  vertebrata  gen- 
erally forms  a  striking  contrast  to  the  infrequency  of  connective-tissue 
and  epithelial  tumors.  While  true  cystic  tumors  are  rare,  cystic  tumors 
resulting  from  retention  of  a  physiological  secretion  are  frequently  met 
with.  Such  conditions  as  hydronephrosis,  congenital  cystic  kidney,  and 
dilatations  of  the  vitello-intestinal  duct  have  been  observed.  Hydrocele 
of  the  tunica  vaginalis  is  rare,  because  the  funicular  pouch  in  mammals 
retains  its  connection  with  the  general  peritoneal  cavity  throughout 
life.  Cysts  arising  in  connection  with  the  central  nervous  system  have 
been  observed  in  foals,  pigs,  and  calves.  Hydrocephalus  is  fairly 
frequent,  but  spina  bifida  is  rare.  CEsophageal  diverticula  are  oflcn 
seen  in  horses,  and  the  same  animal  is  exceedingly  liable  to  synovial 
cysts  and  ganglia. 


VI.    ETIOLOGY    OF    TUMORS. 

In  the  first  section  the  writer  made  an  attempt  to  prove,  so  &r  as 
present  knowledge  of  this  subject  will  permit,  that  all  tumors,  benign 
and  malignant,  have  their  origin  from  a  matri.x  of  embryonic  cells  of 
a  congenital  or  post-natal  origin,  ft  remains  to  discuss  here  the  influ- 
ences which  enable  the  latent  cells  to  assume  active  tissue-proliferation, 
upon  which  depends  the  production  of  tumor-tissue.  IIV  regard  the 
matrix  of  embryonic  cells  as  the  essential  cause  of  tiimor-formatioH,  imthout 
zt'hich  all  intrinsic  and  external  exciting  causes  arc  inadequate  to  produce 
'  a  true  tumor.     On  the  contrary,  we  must  admit  that  such  a  matrix  will 

.1  remain  harmless  in  the  absence  of  congenital  or  post-natal  exciting  causes. 

Certain  cells  never  become  specialized  to  a  high  degree,  and  conse- 
quently retain  their  original  inherent  power  of  proliferation.     Before 
discussing  the  influence  of  heredity  and  po.st-natal  exciting  causes  ref- 
['  erence  will  be  made  very  briefly  to  congenital  tumors. 

f  Coosrenital  Tumors. — In  a  certain  sense  the  majority  of  tumors 

1  are  congenital  in  so  far  as  the  essential  matri.x  of  embryonic  cells  is 

j]  concerned.    It  is  only  in  cases  in  which  a  tumor  dci'elops  from  a  matrix 

f  of  embryonic  cells  of  post-natal  origin  that  the  essential  tumor-matrix  is 

j  not  congenital.     When  we  speak  of  a  congenital  tumor,  however,  we 

mean  a  tumor  which  is  present  at  the  time  of  birth.  In  such  cases  the 
tumor-matrix  is  acted  ufwn  during  intra-uterine  life  by  influences  which 
determine  tumor-formation,  and  the  resulting  product  behaves  clinically 
after  birth  in  the  same  manner  as  do  tumors  of  post-natal  origin.  We 
must  therefore  make  a  distinction  between  a  true  tumor  and  localized 
hypertrophy  or  giant  growth  at  the  time  of  birth.  There  are  in  chil- 
dren cases  of  "  partial  obesity  " — cases  in  M'hich  the  adipose  tissue  of  a 
certain  region  of  the  body  is  greatly  in  excess  of  the  adipose  tissue  gen- 
erally, and  yet  the  characters  of  a  tumor  arc  wanting.  Of  such  a  nature 
is  the  case  related  by  Lcbert,  of  a  female  aged  nineteen,  the  left  side 
of  whose  abdomen  was  the  seat  of  an  enormous  increase  of  fat.  This 
growth  began  at  the  age  of  six  months,  and  was  thought  to  have 
been  congenital ;  it  grew  in  proportion  to  the  rest  of  the  body,  and 
ceased  to  grow  when  the  girl  attained  puberty.  Lebert  calls  this  a 
"  lipoma  difTusum."  /n  giant  growth  the  tis.sues  are  under  the  influence 
of,  and  arc  controlled  by,  the  same  physiological  laws  which  govern  the 
grozi-th  and  de-i-elopmcni  of  the  remaining  tissues  of  the  body,  while  a 
congenital  tumor  recognizes  and  obeys  no  such  governing  influences. 
Angiomata  arc  nearly  always  congenital.  The  tumors,  although  pres- 
no 
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cnt  at  birth,  are  often  overlooked,  owing  to  their  small  size.  Next  in 
frequency  as  congenital  tumors  are  the  Hponiata  and  cysLs.  Nearly 
all  benign  tumors  may  have  a  congenital  origin.  Only  in  very  rare 
instances  have  malignant  tumors  been  found  and  recognized  as  such 
at  the  time  of  birth.  Cases  of  sarcoma  in  the  cutis  of  the  newly- 
born  have  been  reported  by  Jacobi,  Karcwski,  Ramdohr,  Mundil- 
loii,  L.  W.  Marshall.  K.  King,  Si;nftk-bcn  Wei n lech ncr,  and  several 
others.  Ramdohr  has  reported  a  case  of  congenital  multiple  angio- 
sarcoma. The  body  of  the  child,  which  died  shortly  after  birth, 
showed  a  large  angio-sarcoma  In  the  region  of  the  chin,  and  twenty-one 
secondary  superficial  tumors  ;  also  sixteen  metastatic  tumors  of  the  vari- 
ous internal  organs.  Ahlfcid  reports  a  case  of  congenital  fibro-sarcoma 
of  the  genital  organs  in  a  child  three  and  a  half  years  of  age,  and  a 
case  of  congenital  carcinoma  in  tlie  distal  end  of  an  atresic  rectum  in 
a  new-bom  infant.  It  is  a  significant  fact  that  many  tumors  arise  from 
rudimentary  organs,  vestiges  (SuHon),  or  accessor^'  organs — "rests" 
(Sutton  t  which  remain  functionless  in  the  body  until  the  time  of  puberty, 
when  they  become  the  starting-point  of  a  tumor.  Tumors  from  such 
structures  seldom  form  during  intra-uterine  life,  but  appear  later. 
Different  forms  of  retention -cy.sts  have  been  found  in  infants  at  the 
time  of  birth.  The  mechanical  obstruction  causing  the  retention  is 
more  ofti^n  the  result  of  a  faiilt>-  development  of  the  ducts  of  secreting 
organs  than  of  other  intra-uterine  pathological  conditions. 

Heredity. — Heredity  in  the  etiology  of  tumors  is  a  subject  upon 
which  much  has  been  said  and  written.  We  no  longer  speak  of  a 
"  tumor-dyscrasia."  but  we  cannot  ignore  the  influence  of  heredity  in 
the  origin  and  growth  of  tumors.  The  laws  of  heredity  depend  upon 
the  persistence  of  impressions  (unconscious  mcmorj')  in  protoplasm 
(Williams);  hence  every  living  thing  produces  new  ones,  each  after  its 
own  kind.  It  is  by  virtue  of  this  property  that,  in  the  words  of  Sir 
James  Paget,  "a  mark  once  made  in  a  particle  of  blood  or  tissue  is 
not  for  years  effaced  from  its  successors."  All  are  willing  to  admit 
that  there  is  a  difference  in  the  susceptibility  to  disease  among  different 
individuals  placed  under  the  same  conditions.  Every  military  surgeon 
knows  that  if  a  body  of  troops  is  quartered  in  a  cold,  damp  garrison, 
some  will  be  attacked  by  catarrhal  affections  of  different  organs,  others 
will  suffer  from  rheumatism,  while  the  greater  number  will  retain  their 
health  after  haWng  been  expo.sed  to  the  same  morbid  influences.  We 
must  admit  that  a  similar  inherent  susceptibility  to  tumor-formation 
exists  among  diflerent  persons,  and  that  such  individual  predisposition  is 
often  the  result  of  hereditary  influences.  Benign  tumors  are  hereditary 
in  the  same  sense  as  monstrosities — per  cxccssum.    Supernumerary  toes 
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and  fingers  have  appeared  through  several  generations  in  the  same 
family.  The  same  can  be  said  of  most  of  the  non-malignant  tumois, 
particularly  angioma  and  lipoma.  Very  frequently  such  tumors  were 
not  only  hereditary,  but  also  occupied  the  same  localities,  Paget  found 
carcinoma  of  the  uterus  in  three  generations — grandmother,  mother, 
and  daughter.  The  writer  has  repeatedly  met  with  carcinoma  of  the 
breast  in  two  successive  generations.  Sibley  relates  an  instance  of 
carcinoma  of  the  uterus  aBecting  a  mother  and  her  five  daughters. 
Warren  observed  a  cancer  of  the  lip  in  the  father ;  in  one  son  and  two 
daughters  cancer  of  the  breast ;  and  in  two  grandchildren  cancer  of  the 
breast.  The  most  interesting  instance  of  hereditary  predisposition  to 
carcinoma  is  reported  by  Broca; 

First  generation :  Madime  Z.  died  of  cancer  of  the  breut  io  1788,  aged  601 
Second  geaentioD  :  four  mamed  daughlen : 

A.  Cancer  of  ibe  liver,  6z  yean  old,  1810. 

B.  Cancer  of  the  liver,  43      ■•      ><     1805. 

C.  Cancer  of  the  breast,  51      "      "     1814. 
I                                            D.  Cancer  of  the  breast,  54      "      "     1817. 

Third  generation :  Madame  B.,  five  daughters  and  two  iom  : 
First  mn  died  during  ioraocy. 
Second  sod,  cancer  of  the  stomach,  64  years  old. 
Pint  daughter,  cancer  of  the  breast,  35     "      >■ 
Second    "  "         "  "    \ 

Third       '■  "4.  "I  35_^  yeiu^  (jj. 

Fourth     "  "        "       liver,  J 

The  (ifth  daughter  escaped  (he  disease. 
Madame  C.  bad  five  daughters  and  two  sons : 
The  sons  remained  free  from  cancer. 

The  first  daughter  died  of  cancer  of  the  breast  in  1837,  37  years  old. 
Of  her  live  children,  one  daughter  died  in  1854.  of  cancer  of  the  breast,  at  (he  a(e 

of  49. 
The  second  daughter  dii*tl  in  1813.  40  years  old,  of  cancer  of  the  l»«aH. 
The  third  '■  '■         1837, 47     "       "  "  "        uterus. 

The  fourth         "  "         1848,  55    ■'       "  "  "        breast. 

The  fifth  ■■  ■•         1856,  bl     •■       "  ■■  "        liver. 

From  these  and  other  reliable  observations  it  is  evident  that  a  predis- 
position to  cancer  may  be  derived  by  inheritance.  Paget  collected  the 
histories  of  322  cancerous  patii^nts  with  special  reference  to  this  point. 
Of  this  number,  there  were  seven ty-ei^jht,  or  nearly  one-fourth,  who 
were  aware  of  cancer  in  other  members  of  their  families.  The  proportion 
is  much  larger  than  could  be  due  to  chance,  and  its  import  is  corrob- 
orated by  the  fact  of  many  members  of  tlic  same  family  being  in  some 
instances  affected.  It  is  evident  that  where  a  tumor  \-^  inherited  the  two 
essential  causes  are  transmitted  from  parent  to  child ;  1 .  A  matrix  of 
embryonic  cells ;    2.   A  lack  of  resistance  on   the  part  of  the  whole 
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organism  or  of  the  tissues  in  the  immediate  vicinity  of  the  matrix  to 
retard  tumor-growtli.  For  the  growth  of  a  tumor  it  is  not  only  essen- 
tial to  have  present  the  necessary  matrix  of  embryonic  cells,  but  it  is 
equally  essential  that  the  environment  of  the  matrix  should  not  exert 
upon  the  cells  an  inhibitory  influence  which  would  interfere  with  their 
assuming  active  tissue-proliferation.  If  the  controlling  or  inhibitory 
influence  of  the  tissues  in  the  vicinity  of  embryonic  cells  set  apart  in 
the  organism  is  diminished  or  completely  abolished,  such  cells  regain 
their  primitive  reproductive  activity  and  assume  an  individuality  alone. 
Under  such  circumstances  there  is  established  a  new  centre  of  tissue- 
formation  which  has  no  laws  to  obey  and  no  orders  to  observe.  In 
such  a  new  centre  of  growth  there  is  a  departure  from  the  definite  order, 
limitations,  regular  stages,  and  fixed  periods  of  the  normal  growth. 
Little  is  known  in  regard  to  the  force  which  holds  in  check  perma- 
nently or  for  an  indefinite  period  of  time  the  tissue-proliferation  from 
such  a  matrix.  For  want  of  a  better  knowledge  this  force  has  been 
called  physiological  resistance.  Heredity  implies,  therefore,  in  connec- 
tion with  the  subject  now  under  consideration,  two  things :  i.  A  matrix 
of  embiyonic  cells ;  2,  Suspended  or  diminished  physiological  resist- 
ance in  the  tissues  of  the  entire  body  or  in  the  immediate  vicinit>'  of 
the  tumor-matrix.  The  existence  of  such  a  force  has  been  demon- 
strated by  experiments.  Cohnheim  and  Maas  introduced  into  the  jugu- 
lar veins  of  animals  small  pieces  of  young  periosteum,  with  the  expec- 
tation that  they  would  become  arrested  in  the  smaller  branches  of  the 
pulmonary  artery  as  emboli.  The  animals  were  killed  in  a  few  weeks 
or  months  later,  and  the  specimens  examined  to  determine  the  extent 
of  tissue-growth  from  the  periosteal  grafts.  The  results  were  uniform. 
The  periosteum  retained  its  bone-producing  properties  and  produced 
bone,  but  the  new  product  was  always  limited  in  size  to  the  lumen  of 
the  vessel  in  which  the  periosteal  embolus  had  become  impacted. 
When  this  size  was  reached  further  growth  became  arrested,  and  the 
new  bone  in  the  course  of  time  underwent  complete  removal  by 
absorption.  It  is  apparent  that  the  intrinsic  force  (physiological  resist- 
ance) in  the  adjacent  tissues  exerted  a  positive  influence  in  limiting  the 
production  of  bone  from  the  periosteal  graft  to  the  lumen  of  the  vessel. 
The  same  investigators  have  also  shown  that  transplantation  of  grafls 
of  embryonal  tissue  is  more  successful  than  that  of  mature  tissue, 
Leopold,  under  the  direction  of  Cohnheim.  studied  the  fate  of  mature 
tissue  transplanted  into  the  anterior  chamber  of  the  eye  and  the  peri- 
toneal cavity  in  rabbits.  He  found  that  all  tissue  that  had  reached 
maturity  was  invariably  removed  by  absorption  in  a  short  time,  while 
embryonic  tissue  taken  from  animals  before  they  were  born  retained  its 
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vitality  and  continued  to  proliferate  tissue  to  an  astonishing  extent 
Grafts  of  fetal  cartilage  increased  to  from  two  hundred  to  three  hundred 
times  their  original  size,  giving  rise  to  a  temporary  chondroma  of  several 
months'  duration.  Zahn  repeated  these  experiments  with  the  same 
results.  In  the  growth  of  an  osteoma  tissue-proliferation  takes  place 
from  a  matrix  of  osteogenetic  cells,  and  we  must  assume  that  in  the 
immediate  vicinity  of  the  matrix  a  diminution  of  the  physiolc^cal 
resistance  of  the  tissues  had  taken  place.  In  the  transplantations  of 
malignant  tissue,  that  have  almost  without  exception  been  followed 
by  negative  results,  we  can  explain  the  failures  only  by  taking  it  for 
granted  that  the  tissues  in  which  the  graft  was  imbedded  presented  an 
adequate  physiological  resistance  which  prevented  the  growth  and  infil- 
tration of  the  transplanted  cells,  and  that  the  graft  acted  the  part  of  an 
absorbable  foreign  body,  and  was  subsequently  removed  by  the  wall  of 
granulations  thrown  out  by  the  injured  tissues  around  the  graft.  The 
ph>-.sioIogicaI  resistance  in  the  adjacent  tissues  permits  grafts  from  be- 
nign tumors  only  to  grow  to  a  limited  extent  if  at  all,  after  which  they 
are  removed  like  any  other  aseptic  absorbable  substance,  while  the  same 
resistance  offers  an  effective  barrier  to  infiltration  by  cells  from  grafts 
t-iken  from  malignant  tumors.  From  what  has  been  said  it  follows 
that  there  are  two  essential  (actors  present  wherever  a  tumor  grows — 
namely:  /.  An  embryonal  matrix, or  at  least  a  matrix  composed  of  embry- 
ontc  cdls ;  2.  A  suspension  or  diminution  of  the  physiological  resistance 
in  the  tissues  in  the  immediate  vicinity  of  the  matrix.  The  absence  of  the 
former  precludes  entirely  the  possibility  of  the  formation  of  a  tumor, 
and  only  the  presence  of  the  latter  negative  condition  enables  the  matrix 
to  proliferate  tumor-tissue,  l-'uture  research  must  determine  what  con- 
ditions produce  diminution  of  physiological  resistance.  Wc  have  reason 
to  believe  that  this  predisposition  to  tumor-formation  is  often  hereditary, 
and  that  it  can  be  produced  artificially  bj'  acquired  p;ithological  con- 
ditions which  weaken  the  tissues,  such  as  irritation  and  inflammation. 
That  the  chemico-vital  changes  which  take  place  in  inflamed  tissue 
diminish  physiological  resistance  has  been  tlenionstrated  unmistakably 
by  the  experiments  of  Fricdlandor.  It  is  therefore  reasonable  to  sup- 
pose that  a  person  born  with  the  essential  timior-j^ernis  is  more  likely 
to  become  the  subject  of  tumor-formation  when  the  jwirt  in  which  they 
are  located  becomes  the  scat  of  accidental  patholoLiical  conditions  which 
result  in  diminution  of  the  physiological  resistance  in  the  tissues  sur- 
rounding the  matrix ;  while  i)ersons  bom  with  a  similar  matrix  not  thus 
affected  may  escape  tumor-formation,  the  matrix-cells  remaining  in  a 
latent  condition  throughout  life. 

Rftoe.— Race-infiuence  plays  an  imiK>rtant  part  in  the  etiologj-  of 
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tumors.  Certain  races  are  predisposed  to  special  tumors.  Kegroes 
suffer  more  frequently  from  the  different  forms  of  fibroma  than  does 
any  other  race.  Keloid,  fibroma  of  the  skin,  and  myofibroma  of  the 
uterus  in  women  are  exceedingly  common  among  the  negroes  in  the 
South.  Lipoma  is  very  prevalent  among  the  Hottentots.  The  unciv- 
ilized nations,  in  proportion  to  the  population,  furnish  a  smaller  percentage 
of  malignant  tumors  than  do  the  inhabitants  of  Europe  and  America. 

Climate. — It  is  said  that  the  inhabitants  of  southern  countries  are 
more  predisposed  to  tumor-formation  than  are  the  inhabitants  of  the 
North;  this  applies  particularly  to  carcinoma  and  sarcoma.  Tumors 
of  the  thyroid  gland  appear  as  endemic  affections  in  certain  parts  of 
Europe  and  in  other  countries.  There  is  no  doubt  that  malignant 
tumors  are  unequally  distributed  ovtr  the  world,  being  more  prevalent 
in  some  localities  than  in  others.  "Heredity  unquestionably  plays  an 
important  part  in  imparting  to  X\\<ibc  tumors  in  some  localities  an  en- 
demic character.  The  accumulation  of  many  generations  in  particular 
localities  would  naturally  increase  the  number  of  the  victims. 

Age, — Age  has  already  been  alluded  to  as  an  important  determining 
cause.  It  is  a  familiar  clinical  fact  that  certain  benign  tumors  from 
embryonic  fetal  remnants  are  likely  to  appear  at  the  age  of  puberty, 
at  the  time  of  post-natal  life  when  the  whole  organism,  and  particularly 
the  organs  of  generation  and  the  mammary  gland  in  the  female,  are  in 
a  state  of  the  highest  physiological  activity.  It  is  during  this  time  of 
life  that  we  most  frequently  meet  with  branchial  and  dermoid  cysts,  cysts 
of  the  ovary  and  parovarian  cysts,  and  adenoma  of  the  mammary  gland. 
In  adult  life  fibroma,  osteoma,  chondroma,  and  other  mcsoblastic 
tumors  are  more  prevalent.  Carcinoma  manifests  a  predilection  for 
the  conditions  incident  to  senile  marasmus,  occurring  most  frequently 
in  persons  between  fifty  and  seventy  years  of  age.  It  is  in  individuals 
past  middle  life  that  we  most  frequently  see  transformation  of  benign 
growths,  such  as  moles,  papilloma,  and  warts,  into  malignant  tumors. 
The  conditions  which  determine  such  a  change  and  which  favor  the 
formation  of  carcinomatous  tumors  are  not  well  understood.  There  is 
anatomically  such  a  thing  as  a  non-malignant  stage  of  cancer.  In  the 
early  stage  of  epithelioma  we  find  simply  a  superficial  increase  in  the 
thickness  of  the  epidermic  layer — that  is,  the  stage  when  carcinoma  still 
remains  as  a  non-malignant  growth;  but  just  as  soon  as  the  physio- 
logical boundary-line  between  the  epithelial  layer  and  the  subjacent 
connective  tissue  is  destroyed  or  is  rendered  permeable  to  migrating 
cells — in  other  words,  just  as  soon  as  epithelial  elements  are  found  in 
places  where  they  have  no  legitimate  existence — we  have  to  deal  with 
a  carcinoma. 
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A  glance  at  Phte  2,  Figures  2  and  3,  and  at  Figures  24  and  25 
will  show  the  difiereiice  in  the  relation  of  epithelial  cells  in  normal  tis- 
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prill ;  ill  thf  lalStr  inslanci  lluy  haft  fouttd  their  way  through  the  limit- 
ing tiumbraiie  and  have  reached  the  underlying  r'useular  niesoblastu: 
tissues,  where  they  have  no  legitimate  physiological  existence,  and  where 
they  must  be  regarded  pathologically  as  invaders.  It  appears  tliat  in 
the  subepithelial  tL-isiics  a  chanjrc  takes  place  coincident  with  the  senile 
chaiif^es  in  the  tissues  of  persons  advanced  in  hfe.  Thiersch  advanced 
the  injjeniotis  hypothesis  that  this  chanjje  consists  in  a  disturbance  of 
the  normal  relations  between  tiie  sktn  and  the  underlying  tissues,  this 
disturbance  being  caused  by  senile  changes  and  resulting  in  a  loss  of 
resistance  to  the  proliferating  epithelial  cells.  7'hcre  can  l>e  no  di'uht. 
that  in  the  aged  some  such  alteration  of  tissue  takes  place,  permitting 
embryonic  epithelial  cells  to  part  with  their  normal  anchorage  and  to 
find  their  way  by  migration  into  the  subjacent  altered  tissne.  where  they 
are  no  longer  subject  to  the  physiological  laws  which  govern  the  repro- 
duction and  graioth  of  normal  epitlu-lial  cells,  and  where,  in  consequfnee 
of  such  aberration  and  lawless  conduct,  they  produce  a  planless,  fnnc- 
tionless  groiuth  which  invades  all  tissues,  regardless  of  their  anatomical 
structure. 

Sex. — Statistics  show  on  the  whole  that  the  male  sex  is  more 
predisposed  to  tumor-formation  than  is  the  female.  This  difference 
may  be  accounted  for  in  part  by  the  male  sex  leading  a  more  active 
life,  and  being  subjected  more  to  the  exciting  causes  which  later  m  life 
become  such  a  prominent  feature  in  the  etiolog)'  of  tumors.  Heredity 
affects  both  sexes  equally,  and  the  difference  in  the  frequency  with 
which  tumors  occur  must  tlierefore  depend  largely  on  occupation  and 
habits  of  life.  Of  1 145  cases  of  tumor  treated  at  the  clinic  of  Rerne 
during  a  period  of  twenty- five  years,  the  males  furnished  5S.5  i  per  cent. 
and  the  females  41.49  per  cent  C.  O.  Weber  gives  the  proportion  of 
males  to  females  as  64:  36.  The  prnportinn  varies  with  the  different 
form.s  of  tumors.  Carcinoma  of  the  skin  is  much  more  frequent  in  the 
male  than  in  the  female,  while  in  glandular  carcinoma  the  reverse  is 
the  case.  Moore  in  1S61  found  in  Kngland  one  carcinoma  patient 
to  every  5846  men.  and  one  female  patient  to  every  2461  women. 
In  women  tumors  are  more  prone  to  occur  during  the  childbcaring 
period  of  life  than  before  and  after.  Carcinoma  of  the  lip  is  common 
in  men,  but  extremely  rare  in  women.  Of  696  cases  of  carcinoma  of 
the  lip  collected  by  I.ortet.  527  were  men  and  6g  were  women,  the 
proportion  of  men  to  women  being  7.6:  1.  According  to  the  writer's 
own  obscr\-ations.  carcinoma  of  the  stomach  and  the  rectum  is  more 
frequently  met  with  in  males  than  in  females.  In  the  female,  carcinoma 
of  the  breast  and  the  uterus  occurs  probably  more  frequently  tlian  do 
malignant  tumors  of  all  the  remaining  organs. 
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takes  its  origin.  Influenced  by  a  preconceived  idea,  it  is  not  difficult 
to  trace  many  of  tho  local  affections,  including  tumors,  to  a  traumatic 
origin.  Kow  long  have  we  been  in  the  habit  of  assigning  to  traumatism 
the  first  position  in  the  causation  of  suppurative  inflammation?  Recent 
investigations  have  demonstrated  that  no  amount  of  traumatism  can 
produce  inflammation  and  suppuration  unless  the  injured  tissues  become 
infected  with  the  essential  cause  of  inflammation — pyogenic  microbes. 
Trauma  in  exceptional  cases  may  and  does  act  as  an  exciting  cause 
in  the  growth  of  a  tumor,  by  diminishing  the  physiological  resistance 
of  the  injured  tissues  or  by  causing  irritation  or  inflammation  in  the 
immediate  vicinity  of  a  pre-existing  tumor-matrix ;  or  in  more  excep- 
tional cases  it  furnishes  both  essential  conditions  for  tumor-growth — 
a  post-natal  matrix  of  enibrj'onic  cells  and  a  diminution  of  physiological 
resistance  in  the  immediate  vicinity  of  the  new  matrix. 

Irritation. — Prolonged  irritation — microbic,  mechanical,  chemical, 
and  thermal — is  a  recognized  exciting  cause  of  tumor-growth.  If  we 
examine  the  topography  of  carcinoma,  we  find  that  it  attacks  parts 
and  organs  that  are  most  frequently  the  seat  of  prolonged  and  repeated 
irritation.  The  clay  pipe  in  smokers,  the  coal-dust  in  chimney-sweeps, 
foreign  bodies  in  the  tissues  or  in  hollow  organs,  carious  teeth,  and 
other  local  irritants  have  for  a  long  time  been  regarded  as  important 
causes  in  the  production  of  tumors,  more  especially  of  carcinoma  and 
sarcoma.  The  influence  of  alcoholic  drinks  in  the  production  of  car- 
cinoma of  the  cesophagus  and  stomach  should  be  mentioned  here. 
A  similar  chronic  local  irritation  is  the  chronic  catarrh  of  the  mucous 
membrane  of  the  nose  which  so  often  precedes  the  formation  of 
myxomatous  tumors  in  this  locality.  Virchow  very  correctly  mentions 
the  frequent  occurrence  of  cancer  of  the  testicle  where  the  organ 
remains  in  the  inguinal  canal  and  is  subjected  repeatedly  to  pressure 
and  traction.  The  ovary  is  equally  liable  to  carcinoma  if  it  constitutes 
a  part  of  the  contents  of  a  hernia.  We  shall  assign  to  irrit.ition  and 
inflammation  an  influence  in  the  production  of  tumors  similar  to  that 
assigned  to  traumatism. 

Inflammation. — Inflammation  is  never  the  sole  cause  of  tumor- 
formation.  That  it  is  an  important  factor  in  stimulating  pre-existing 
embryonic  cells  into  a  state  of  active  tissue-proliferation  few  would 
deny.  Friedlander  has  shown  that  em.brj'onic  epithelial  cells,  by  virtue 
of  their  ameboid  movement,  can  penetrate  a  subjacent  inflamed  sur- 
&cc.  It  has  been  shown  that  cancer-cells  possess  the  same  ameboid 
movement,  which  is  a  potent  lactor  in  the  process  of  infiltration. 
Inflammation  always  hastens  tumor-growth :  this  statement  applies 
with  particular  force  to  malignant  tumors.     If  a  tumor-matrix  is  within 
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the  limits  of  an  inflamed  area,  it  receives  suddenly  an  increased  blood- 
supply,  which  alone  may  be  sufficient  to  arouse  it  from  its  dormant 
conciition  into  active  tissue-proliferation  ;  at  the  same  time  the  inflam- 
mation will  result  in  diminution  of  the  physiological  resistance  of  the 
tL'iKuos  around  the  matrix,  thus  still  further  favoring  tumor-growth. 

ContaffioD. — Under  this  heading  of  the  etiology  of  tumors  it  is  only 
necessary  to  mention  the  malignant  varieties,  carcinoma  and  sarcoma. 
The  popular  fear  of  the  contagiousness  of  these  growths  lacks  founda- 
tion. There  is  not  a  single  well-authenticated  case  on  record  in  which 
the  disease  was  transmitted  frow  man  to  man  or  from  animal  to  animal 
hy  contagion.  The  cases  in  which  the  disease  was  reproduced  in  the 
same  individual  at  a  point  opposite  the  primary  tumor  (by  contact)  or 
by  bringing  an  ulcerating  carcinoma  frequently  in  contact  with  a  distant 
part,  as  by  rubbing  (Kaufmann),  are  few,  and  the  auto-inoculation  was 
undoubtedly  preceded  by  pathological  conditions  which  in  themselves 
might  Iiiive  furnished  the  essential  conditions  for  tumor-growth,  or 
which,  at  any  rate,  created  a  favorable  soil  for  the  implantation  of  tumor- 
cells.  The  negative  results  which  have  followed  thousands  of  attempts 
to  reproduce  carciiionia  and  sarcoma  by  implantation  of  fragments 
of  tumor-tissite  in  diflerent  animals  furnish  the  most  convincing  proof 
of  the  non-contagious  and  non-parasitic  character  of  malignant  tumors. 


VIl.    CLINICAL   ASPECTS   OF    BENIGN  AND 
MALIGNANT   TUMORS. 


The  clinical  behavior  of  a  tumor  is  deWrmined  by  the  nature  of  the 
primitive  matrix,  the  aiiatomicai  structure  and  physiological  importance 
of  the  part  or  or^an  affected,  aud  the  relations  of  the  tumor  to  the  adja- 
cent tissues.  A  tumur-matrix  cnmposed  of  embryonic  cells  of  the 
lowest  degree  of  development  is  more  likely  to  result  in  the  formation 
of  a  mahgnant  tumor  than  is  a  matrix  representing  embryonic  cells 
capable  of  development  into  tissue  of  the  highest  physiological  tj-pe. 
Again,  the  type  uf  a  tumor  will  depend  upon  the  germinal  layer  from 
which  the  matrix  is  derived.  A  matrix  fram  the  middle  germinal  layer 
will  produce  a  tumor  of  the  eounectfve-tissue  type — either  a  benign  lueso- 
blastic  tumor  or  a  sarcoma.  A  matrix  of  embryouie  cells  from  the  epiblast 
or  hypoblast  will  give  rise  to  either  a  benign  epithelial  tumor  or  a  carci- 
noma according  to  the  intrinsic  capacity  of  the  cells  to  produce  embryonic 
or  mature  cells,  aud  the  resisting  fo^ver  of  adjacent  tissues.  A  tumor 
of  an  important  organ,  such  as  the  brain,  heart.  lungs,  or  digestive 
tract,  may  destroy  life  by  its  presence  producing  mechanical  conditions 
incompatible  with  an  essential  function.  Large  tumors  of  less  import- 
ant organs  may  by  compression  of  an  important  organ  produce  the 
same  result.  Malignant  tumors  affecting  important  organs  not  only 
give  rise  to  functional  disturbances  by  their  mere  presence,  but  they 
also  destroy  the  tissues  of  the  part  or  organ  affected,  thus  greatly 
increasing  the  danger  to  life.  A  benign  tumor  remains  limited  to  the 
part  or  organ  primarily  affected ;  malignant  tumors,  on  the  contrary, 
ignore  all  boundary-lines  and  affect  adjacent  tissues  irrespective  of  their 
anatomical  structure. 

Relative  Frequency  with  which  Different  Organs  are  Affected 
by  Tumors. —  Kvery  clinician  knows  that  certain  tumors  show  a  predi- 
lection for  certain  tissues  and  organs.  Fatty  tumors  occur  most  fre- 
quenlly  in  the  pannicutus  adiposus,  cnchondroma  in  the  long  bones; 
sarcoma  affects  most  frequently  the  connective  tissue,  the  glands,  and 
the  bones,  while  the  muco-culaneous  orifices  and  the  mammary  gland 
arc  the  most  frequent  seat  of  carcinoma.  C.  O.  Weber  arranged  the 
following  tabic  of  organs  and  parts  to  show  llieir  predilection  for 
tumor-formation : 
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Ko.ofCua. 

Organi  of  mouih,  with  raixillvy  bonei 317 

llUncU 174 

Iliinet,  deluding  maxillary  tionM 161 

Skin 93 

<>riiilal  glands .    86 

Xjarrffi 64 

Nme,  pharynx,  anlnim  of  Ilightnore j6 

Subculaiirouii  anil  intenDU«culu-  connective  tiuue,  muicl»,  and  nervcf  .    .    Jl 

KyM  andorijili 41 

(ImitnlH.  including  ui<^ru> 31 

Inti-Klini'ii  nrid  nnuK 13 

Urinary  ■>[^aiui 13 

Ilrain 13 

That  the  relative  frequency  with  which  different  tissues  and  organs 
arc  affected  is  inaccurately  represented  by  this  table  follows  from  the 
fact  that  it  undoubtedly  includtjs  many  chronic  infective  swelhngs  which 
were  formerly  classified  with  tumors,  and  which  even  now  are  often 
mistaken  for  tumors;  but  the  tabic  is  valuable  in  [giving  at  least  an 
approximately  correct  iilea  of  the  topofjraphical  distribution  of  tumors. 
Benign  Tumore. — A  bcnit^n  tumor  always  grows  slowly.  Myofi- 
broma of  the  uterus  uniler  favorable  circiimstmces  may  attain  great  size 
in  the  course  of  a  few  years  (V\^.  36).    Fibromata  in  other  localities  grow 

less  rapidly.     Amonfj  the  tumors  of  slow 
^^         growth,  which,  however,  eventually  often  at- 
:^^        tain  great  si/c,  are  the  cystic  adenomata  and 
chonilromala.  SI  iwness  of  growth  must  there- 
fore be  looked  ii]>on  as  an  imjiortant  clinical 
feature  of  a   benign    tumor.     ILvcry  batign 
i^riKi-t/i   is  siirrouiiiiid  hv  11  liniitinff  capsule, 
y^.  "i^j* — b         wliii'h  sipiimtis  it  from  thi  luijai'cnt  tissues, 
and  (hvoHii  Xi-hitli  it  ii,-vti-  ixt.iuis.    This  isola- 
tion from  tlu  siimiiiniiiiii^  fixxuis  is  the  most 
Km.  >fi.-^,imiu,,„„,"-.i"n"ii^-«t    </(.v//;;,-//;r   amilomi.al  f,,ili,>r    ,/   bnti^i^n    as 
iiiyi.fibroni:.  u(  ii,u  iHctm  i.ificr    ionipiii;ii  U'itli  nitiHi^muit  tiiniois.    The  exist- 

enceoftlus  coniicetLve-U-^'^uc  capsule  enables 
the  surgeon  in  the  maji>rity  of  cases  to  remove  benign  tumors  by  enu- 
cleation. If  the  capsule  of  a  benign  tumor,  owing  to  anatomical  ])ecu- 
liarities  of  the  surroundings,  sends  prolongations  iiil'i  the  adjacent 
tissues,  as  is  sometimes  the  case  in  lijioma  and  fihrnma,  |>iirts  of  the 
tumor  may  be  overlooked  by  the  surgeim,  and  from  thi'ni  takes  place 
a  local  recurrence  later.  We  are  therefore  pre])ared  to  ap])reciate  the 
force  of  the  statement  that  incomplcti-  n-niiU'iil  of  ,1  /',nii;n  tnmor  is 
ahi-ays  foUffi\'i'ii  by  recurnucc  unkss  the  i-iiuainin,i^  part  of  the  tnmor 
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/.(  subsiqiuntly  di'stroyed  by  sitppnrativc  utflammatwn  or  by  degenerative 
cluttiges. 

Encapsulation  of  a  tumor  imparts  to  it  another  clinical  feature  of 
great  importance — mobility.  This  mobility,  however,  may  be  diminished 
or  entirely  prevented  by  the  tumor  being  tied  down  by  overlying  firm 
structures,  such  as  fascia,  skin,  and  muscles.  If  the  lumor  is  attached 
to  the  bone,  as  is  the  case  in  chondroma  and  osteoma,  it  is  from  the 
beginning  immovable,  and  so  remains.  The  question  of  mobility  of 
a  tumor  is  a  valuable  point  in  differential  diagnosis,  and  is  of  special 
importance  in  the  case  of  tumors  of  the  breast.  An  adenoma  of  the 
mammary  gland  always  remains  movable,  while  in  carcinoma  of  this 
organ  the  tumor  almost  from  the  beginning  is  so  intimately  connected 
with  the  surrounding  tissues  that  the  palpating  finger  receives  an  im- 
pression as  though  the  tumor  were  grasped  and  firmly  held  in  place 
by  the  surrounding  tissues.  Some  of  the  benign  tumors — myxoma, 
chondroma,  and  some  forms  of  fibroma — have  received  the  reputation 
of  being  semi-malignant  on  account  of  their  occasional  recurrence  after 
cxtirijation.  A  tumor  is  either  benign  or  malignant :  there  is  ?ii>  eonneet- 
ing'link  betzveen  them.  The  recurrence  of  a  tumor  after  extirpation  may 
be  explained  as  follows:    i.  The  tumor  was  incompletely  removed; 

2.  The  primary  tumor  removed  was  malignant  from  ihe  beginning; 

3.  A  new  tumor  may  develop  in  the  scar  of  the  opcralion-wound  or 
in  its  immediate  vicinity.  Local  recurrence  after  the  removal  of  a 
benign  tumor  has  been  observed  most  frequently  in  cases  of  chon- 
droma, myxoma,  and  fibroma — tumors  which,  from  their  clinical 
behavior  as  well  as  from  the  fact  that  their  extirpation  is  sometimes 
followed  by  recurrence,  have  been  regarded  by  many  surgeons  as 
suspicious  or  semi-malignant  growths.  We  have  reason  to  believe  that 
in  most  cases  local  recurrence  was  due  to  imperfect  removal.  These 
tumors  have  a  structure  which  renders  their  complete  removal  uncer- 
tain. Fibroma,  for  instance,  is  often  surrounded  by  minute  nodules,  not 
large  enough  to  be  recognized  by  the  naked  eye.  which  are  in  histo- 
genetic  connection  with  the  main  tumor,  and  which,  if  the  main  tumor 
is  removed  by  enucleation,  remain  in  the  tissues  ;  from  these  nodules 
a  recurrence  takes  place  later.  Such  minate  daughter-tnmors  are  no 
tindtnct  of  tlie  malignant  nature  of  the  primary  tumor,  as  their  histo- 
genetie  eonneetion  xcith  the  primary  tumor  ean  be  demonstrated.  The 
jelly-like  structure  of  a  myxoma  renders  the  outline  of  the  tumor 
irregular.  Projections  of  the  tumor  between  muscles  and  connective 
tissue  are  often  overlooked,  and  if  left  in  the  bed  of  the  tumor  they 
certainly  would  give  rise  to  local  recurrence.  Virchow  years  ago 
showed  that  chondroma  originates  not  from  the  surface  of  a  bone,  but 
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in  its  interior.  Surgeons  seldom  extend  the  operation  far  enough  to 
include  every  vestige  of  the  tumor,  hence  the  frequency  with  which 
an  enchondroma  returns.  If  a  tumor  is  removed  complettly  and  local 
recurrence  takes  place,  it  is  more  than  probable  that  the  primary  tumor 
was  of  a  malignant  character,  and  that  the  relapse  is  the  result  of  tissue- 
proliferation  from  malignant  cells  left  in  the  tissues.  The  eiinkal  course 
of  the  tumor  in  such  cases  makes  a  more  posith-e  and  reliable  diagnosis 
than  the  surgeon  and  pathologist.  Final/};  a  new  tumor  tuay  grow  from 
an  additional  congenital  matrix  of  embryonic  cells  or  from  latent  unutilised 
embryonic  cells  in  the  sear  or  in  its  immediate  vicinity. 

Maliernant  Tumore. — To  the  surgeon  the  most  important  clinical 
aspects  of  a  malignant  tumor  are — i.  Rapid  growth;  2.  Absence  of 
limitation  of  the  growth ;  3.  Local  infection ;  4.  Regional  infection ; 
5.  General  infection;  6.  Frequency  of  recurrence  after  extirpation; 
7.  The  intrinsic  tendency  of  the  tumor  to  destroy  life.  Rapidity  of 
growth,  as  compared  with  that  of  benign  tumors,  belongs  to  malignant 
tumors  as  one  of  their  salient  clinical  features.  Some  malignant  tumors, 
particularly  epithelioma  of  the  skin,  may  remain  in  a  latent  stage  for 
years  before  manifesting  their  true  nature  by  rapid  growth ;  these  are, 
however,  exceptional  cases. 

Absence  of  a  limiting  capsule  is  common  to  all  malignant  tumors. 
In  some  forms  of  sarcoma,  to  the  naked  eye  such  a  capsule  exists,  but 
examination  of  the  tissues  adjacent  to  it  under  the  microscope  shows 
that  tumor-cells  have  passed  through  and  beyond  the  capsule  into  the 
connective  tissue.  The  apparent  capsule  in  such  cases  has  been  a 
source  of  deception  to  the  surgeon  who  enucleates  such  a  tumor  under 
the  belief  that  it  is  non-nialignant.  The  absence  of  a  proper  limiting 
c.ipsule  brings  the  tumor-tissue  in  direct  contact  with  the  surrounding 
tissues,  giving  rise  to  local  infection.  The  word  "  infection  "  as  applied 
to  the  process  of  dissemination  of  malignant  tumors  has  a  different 
significance  than  when  the  same  term  is  applied  to  the  origin  and 
exten.sion  of  acute  and  chronic  infective  diseases.  In  the  latter  case 
infection  .signifies  the  presence  in  the  tissues  of  pathogenic  microbes 
which  exert  their  specific  pathogenic  effect  upon  pre-existing  tissues. 
The  7i'o;'rf  infection  used  to  indieole  the  local,  rci^iontil.  and  general  dis- 
semination of  malignant  tumors  means  llie  separation  from  the  primary 
tumor  of  cells  tohich  migrate  into  the  surrounding  (ounective  tissue,  gii'ing 
rise  to  local  infection,  or  which  are  transported  through  the  lymphatics  of 
the  region  ivcupied  hy  the  tumor,  causing  regional  infection  ;  or.  lastly, 
the  malignant  nils  find  their  way  directly  or  im/ircct/y  into  the  general 
circulation  and  become  arrested  in  some  distant  part  or  organ  as  tumor- 
emboli,  residting  in  general  infection  or  general  dissemination. 


JiENlGN  AND  MALIGNANT  TUMORS. 


75 


Local  Infection. — Local  infection  of  a  malignant  tumor  is  caused 
by  tile  migration  of  tumor-cells  from  the  place  in  which  they  were 
produced — that  is,  from  the  primary  tumor — into  the  connective-tissue 
spaces  in  the  immediate  vicinity  of  the  tumor.  This  migration  of  cells 
in  all  directions  around  the  tumor  results  In  a  zone  of  tiasue-infiitration 
by  malignant  cells,  each  cell  establishing  in  its  new  location  an  inde- 
pendent centre  of  tumor-growth.  As  soon  as  a  uialignant  cdl  has  left 
its  birthplace,  it  icads  an  independent  exishmc  and  /oscs  all  histogemttc 
connections  loith  the  ineither-tnmor.  It  is  the  establishment  of  iiinunn' ruble 
independent  centres  of  tissue-pralifcration  in  the  zone  of  InfiUralion  sur- 
rounding a  malignant  tumor  tltat  dttcrmiues  its  rapid  growth.  Infec- 
tion front  a  uialignant  tnutor  implies,  therefore,  only  the  invasion  of 
adjacent  or  distant  tissues  by  maligiinnt  cells  ;  it  is  an  infection  by  cells 
instead  of  by  microbes,  as  is  tlu  case  in  the  production  of  infective  diseases. 
Another  great  difference  in  the  two  kinds  of  infection  is  this :  in  infec- 
tive diseases  the  microbes  act  upon  and  alter  pre-existing  tissue-cells, 
while  in  tumor-growth  the  pre-existing  tissue  remains  passive,  the  tis- 
sues of  the  tumor  being  derived  exclusively  from  the  tumor-cells. 
As  a  rule,  local  infection  is  much  more  pronounced  and  rapid  in  sar- 
coma than  in  carcinoma,  hence  greater  rapidity  of  growth  and  larger 
size  of  the  tumor. 

BegioiiBJ  Infection. — Regional  infection  consists  in  the  transporta- 
tion of  tumor-celU  through  the  lymphatic  channels  some  distance  from 
the  tumor  to  the  lymphatic  glands  in  the  region  occupied  by  the  tumor. 
Familiar  instances  of  regional  infection  are  secondary  carcinoma  of  the 
submental,  submaxillary,  and  cervical  gland.'i  in  advanced  carcinoma  of 
the  tip,  and  secondary  carcinoma  of  the  axillary  glands  in  glandular 
carcinoma  of  the  mammary  gland.  The  regional  dissemination  if  car- 
einouia  is  aceomplished  almost  exclusively  through  the  medium  of  the 
lymphatics.  The  carcinoma-cells,  after  finding  their  way  into  a  lym- 
phatic channel  within  or  near  the  tumor,  are  transported  by  the  lymph- 
current,  and  arc  arrested  usually  in  the  first  lymphatic  gland,  which 
acts  the  part  of  a  filter.  The  cell  or  cells  establish  here  a  new  centre 
of  growth,  from  which  the  ti.ssues  of  the  ensuing  secondary'  carcinoma 
of  the  lymphatic  gland  are  derived  exclusively,  the  lymphoid  cells 
taking  no  active  part  in  the  production  of  the  tumor.  From  a  gland 
thus  infected  tumor-cells  again  reach  the  lymphatic  channel  on  the 
opposite  side  of  the  gland,  and  are  taken  up  by  the  lymph-current  and 
transported  to  the  ne.xt  lymphatic  gland,  where  an  additional  centre  of 
tumor-growth  is  established.  By  this  progressive  regional  extension 
of  the  tumor  the  whole  chain  of  glands  between  the  primary  tumor 
and  the  proximal  termination  of  the  lymphatic  system  becomes  in- 
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volved.  The  lymphatic  glands  serve  as  filters  and  contribute  much 
toward  retarding  general  dissemination.  General  infection  is  likely  to 
occur  at  an  early  date  if  the  lymphatic  glands  do  not  participate  in  the 
regional  extension  of  the  tumor.  The  malignant  cell  after  it  has 
become  detached  from  the  mother-tumor  retains  all  the  qualities  in- 
herited from  it  at  birth,  and  consequently  produces  the  same  kind  of 
tissue,  whether  it  remain  in  the  vicinity  of  the  tumor  in  the  same  region 
or  whether  it  is  transported  to  the  most  distant  organs.  77/c  secondary 
ttimors  rcscmbli  tht  prhfiary  tumor  hislologkally  ami  (Unkally  (Fig.  27). 
Regional  dissemination  of  a  sarcoma  takes  place  by  a  continuous 
growth  of  the  tumor,  usually  in  the  direction  of  fascia,  blood-vessels, 
or  nerve-sheaths :  it  is  a  local  infection  on  a  large  scale.    Occasionally 

a  sarcoma  gives  rise  to  regional 
infection  in  the  same  manner 
and  through  the  same  channel 
as  carcinoma. 

Anofkt-r  method  of  rtghnal 
iiifictioH  takes  place  by  the  dif- 
fusion of  particles  if  tumor- 
tissue  or  free  Iwrnor-cells  rt-er 
serous  surfaces — in  the  abdom- 
inal cavity  by  the  peristaltic 
inii'einenls  of  the  intestines  and 
the  stomach,  and  in  the  pleural 
cavity  hy  the  movements  of  the 
lung  during  respiration.  This 
manner  of  regional  infection  is  witne.ssed  most  frequently  in  sarcoma 
of  the  peritoneum  and  the  pleura,  and  in  carcinoma  of  any  of  the 
abdominal  organs  or  of  the  lung  after  the  tumor  has  reached  the  serous 
cavity. 

Qeneral  Infection. — General  infection  during  the  growth  of  a  mahg- 
nant  tumor  is  called  metastasis — that  is.  the  reappearance  of  the  same 
disease  in  a  distant  organ.  When  this  stage  is  initiated  the  tumor  is  no 
longer  local :  the  disease  has  become  general.  No  modem  pathologist 
regards — as  was  formerly  and  quite  recently  done — a  primary  malig- 
nant tumor  as  a  local  manifestation  of  a  general  disease  or  dyscrasia. 
A  careful  study  of  the  pathology  and  histology  of  m.-iHgnant  tumors, 
as  well  as  the  results  of  accurate  clinical  observation,  has  demon- 
strated that  malignant  tumors  are  primarily  purely  local  affections, 
amenable  to  successful  surgical  treatment,  and  that  they  become  gen- 
eral only  by  the  dissemination  of  tumor-cells  through  the  systemic 
circulation.     Metastasis  may  occur  in  one  of  three  ways :   i.  Tumor- 
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cells  reach  the  venous  circulation  directly  by  iheir  entrance  from  tlie 
primary  tumor  or  the  regional  glandular  tumors  into  a  vein ;  2.  By 
progressive  extension  of  the  disease  through  the  lymphatic  channels 
until  the  last  filter,  the  last  lymphatic  gland,  is  passed,  when  the 
tumor-cells  reach  the  general  circulation  ;  3.  By  the  passage  of  tumor- 
cells  through  the  chain  of  lymphatic  glands  into  the  pulmonarj'  or 
systemic  circulation  without  implicating  the  lymphatic  glands.  It  is 
strange  that  the  tumor-emboliare  not  more  constantly  arrested  in  the 
finer  brandies  of  the  pulmonary  artery.  The  result  of  post-mortem 
examinations  of  persons  who  died  of  malignant  tumors  would  tend  to 
show  that  such  emboli  readily  pass  the  pulmonary  filter,  and  may 
become  arrested  in  any  of  the  more  distant  vascular  organs.  The 
exemption  of  mm-i'ascular  tissues  from  metastatic  caninoma  is  one  of  t/w 
vtany  proofs  that  malignanl  tumors  are  geiuralised  by  eellular  elements, 
and  not  through  the  agency  of  a  vina  or  of  microbes.  Metastasis  always 
takes  place  through  the  arteries.  Usually  the  emboli  are  small  (Fig.  28). 
In  some  cases  perhaps  a  .single  cell  becomes  implanted  upon  the  wall 
of  an  arteriole,  and  later  a  thrombus  is  formed  by  tissue-proliferation 
from  this  cell.  In  other  instances  a  vessel  of  considerable  size  is 
obstructed  by  a  malignant  thrombus.      Metastatic  tumors  frequently 
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extend  in  the  direction  of  a  blood-vessel  of  considerable  size,  the  mul- 
tiple tumors  with  the  blood-vessels  and  its  branches  presenting  the 
appearance  of  a  bunch  of  grapes  (Fig.  29). 
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The  number  of  L-mboli  varies  greatly,  from  a  single  metastatic  tumor 
to  thousands  of  nodules.  In  some  very  malignant  forms  of  carcinoma 
and  sarcoma  the  nodules  are  so  numerous  that  the  appearance  of  the 
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internal  organs  resembles  very  closely  that  of  miliary  tuberculosis. 
Meta.stasis  occasionally  takes  place  in  the  aged  who  have  been  the  sub- 
jects of  latent  carcinoma  for  years.  In  some  instances  the  patients 
were  not  aware  of  the  existence  of  the  primarj-  tumor  until  the  pres- 
ence of  a  large  and  destructive  meListatic  tumor  gave  occasion  to 
consult  a  physician.  Sarcoma  gives  rise  to  general  infection  more 
constantly  and  at  an  earlier  date  than  does  carcinoma.  Small-celled 
sarcoma  is  more  frequently  followed  by  early  and  diffuse  general  dis- 
semination than  are  large-celled  tumors. 

Frequency  of  Eecurrence  after  Extirpation. — It  has  been  shown 
thai  the  recurrence  of  a  benign  tumor  is  always  local,  and  is  invariably 
the  result  of  incomplete  removal  of  the  tumor.  The  recurrence  after 
the  removal  of  a  malignant  tumor  is  either  local  or  mcta.static — in  the 
former  instance  caused  by  incomplete  removal  of  the  primary  tumor, 
and  in  the  latter  instance  a  sad  reminder  that  the  operation  was  not 
performed  early  enough  to  protect  the  patient  against  general  infection. 
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The  most  competent  surgeons  are  willin}^  to  admit  that  so  far  the  best 
results  of  operations  for  malignant  disease  have  not  yielded  more  than 
about  1 5  to  25  per  cent,  of  jiermanent  recoveries.  If  we  recollect  how 
a  malignant  tumor  reaches  out  in  all  directions  into  tissue  which  to  the 
naked  eye  presents  every  indication  of  being  normal,  we  can  readily 
miderstand  why  local  retap.se  should  follow  so  frequently  even  after 
what  seemed  a  thorough  operation.  Again,  every  surgeon  has  reason 
to  regret  that  in  most  cases  he  is  called  upon  to  operate  for  malignant 
tumors  after  the  disea.se  has  advanced  beyond  the  limits  of  a  successful 
radical  o[)cration.  In  some  instances  no  local  recurrence  takes  place, 
but  the  operation  was  performed  too  late,  and  the  patient  succumbs 
sooner  or  later  to  metastatic  carcinoma  or  sarcoma.  In  such  cases 
general  infection  had  taken  place  when  the  operation  was  performed, 
A  local  recurrence  may  take  place  from  three  to  seven  years  after  the 
operation  for  carcinoma  of  the  breast,  as  happened  in  a  number  of  the 
writer's  case.s,  and  it  may  be  postponed,  according  to  Billroth,  twenty- 
years  from  the  time  of  operation  in  cases  of  sarcoma.  Sarcoma  usually 
returns  in  the  scar;  carcinoma,  either  in  the  scar  or  in  the  adjoining 
lymphatic  glands. 

Intnnsic  Tendency  of  the  Tumor  to  Destroy  Life. — If  we  reflect 
upon  the  fact  that  with  the  best  efforts  of  the  surgeon  only  15,  and  at 
best  only  25,  per  cent,  of  all  persons  suffering  from  malignant  tumors 
escape  a  painful  and  lingering  death  from  their  immediate  and  remote 
effects,  we  must  admit  that  the  intrinsic  tendency  of  a  malignant  tumor 
is  to  destroy  life.  The  average  duration  of  life  of  all  persons  suffering 
from  malignant  tumors  of  all  kinds  and  of  all  parts  and  organs  of  the 
body,  without  surgical  intervention,  is  about  three  years.  It  is  a  source 
of  .satisfaction  to  the  surgeon  to  know  that  life  is  prolonged  by  radical 
attempts  to  remove  malignant  tumors,  and  that  in  a  fair  proportion  of 
cases  the  disease  never  returns.  Life  is  destroyed  by  regional  or  gen- 
eral dissemination  involving  important  organs,  by  the  primary  tumor 
interfering  with  the  function  of  an  important  organ,  by  hemorrhage,  or, 
lastly,  by  a  progressive  chronic  .sepsis  or  septico-pya;mia  caused  by 
an  open  ulcerating  carcinoma  or  .sarcoma.  The  so-called  "cachexia" 
which  appears  so  constantly  some  time  before  the  fatal  termination 
is  the  result  of  impaired  nutrition  and  of  the  introduction  into  the  cir- 
culation from  the  tumor  of  toxic  substances. 


VIII.  TRANSFORMATION  OF  BENIGN  TUMORS 
AND  POST-NATAL  EMBRYONIC  TISSUE  INTO 
MALIGNANT  TUMORS. 

The  possibility  of  the  transformation  of  a  benign  into  a  malignant 
tumor  has  been  asserted  by  a  few  and  denied  by  most  of  the  older 
writers  on  surgical  pathology.  The  subject  is  of  great  interest  to  the 
pathologist,  and  of  equal  practical  importance  to  the  surgeon.  Accum- 
ulated clinical  obser\'ations,  since  the  diagnosis  of  tumors  has  been 
made  more  accurate  by  increased  knowledge  of  their  pathology  and  by 
a  more  frequent  resort  to  the  use  of  the  microscope  in  the  examination 
of  tissue  removed  for  diagnostic  purposes  and  of  fresh  specimens  after 
operation,  have  brought  more  convincing  proof  of  the  possibility  of 
such  an  occurrence.  As  the  result  of  his  own  observations  the  writer 
is  convinced  not  only  that  such  a  transformation  is  possible,  but  also 
that  it  takes  place  much  more  frequently  than  has  heretofore  been 
supposed.  The  'u-riter  is  equally  certain  tlial  malignant  tumors  not 
infrequently  originate  from  embryonic  tissue  of  post-natal  origin. 

Tranaformation  of  BenigrQ  into  Mali^rnant  Tumors. — The  trans- 
formation of  a  benign  into  a  malignant  tumor  implies  a  change  in  the 
histological  structure  of  the  cells  of  the  benign  tumor  as  well  as  a  change 
in  its  environments.  We  have  seen  that  the  cells  of  which  benign 
tumors  are  composed  resemble  the  normal  cells  of  the  part  or  organ 
in  which  the  tumor  is  located.  In  a  myofibroma  of  the  uterus  the  cells 
resemble  the  connective  tis.suc  and  the  unstripcd  muscle-cells  in  the 
uterine  wall  in  which  the  tumor  is  located.  The  epithelial  cells  in  an 
adenoma  of  the  breast  cannot  be  distinguished  from  the  epithelium  of 
the  acini  and  tubules  of  the  niammaiy  gland.  The  transformation 
depends,  therefore,  upon  influences  which  accomplish  such  a  change 
from  mature  into  embrj-onic  colls.  At  the  .•'anic  time,  and  probably 
from  the  same  causes,  the  physiological  resistance  of  the  adjoining 
tissues  is  diminished. 

The  liability  of  benign  tumors  to  become  malignant  is  "f  interest 
not  only  as  a  subject  of  pathological  study,  but  also  in  relation  to  an 
opinion  which  is  often  made  an  argument  for  operations — namely,  that 
if  a  tumor  of  any  kind  is  left  to  pursue  its  own  course,  it  is  nut  unlikely 
to  become  malignant.     This  belief,  which  is  entertained  by  the  general 
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mass  of  the  people,  is  a  strong  inducement  for  patients  suffering  from 
benign  tumors  to  submit  themselves  to  a  timely  operation.  This  pop- 
ular belief  should  be  strengthened,  not  undermined,  by  the  medical 
profession,  as  by  doing  so  the  patient's  mind  is  relieved  and  all  liability 
to  malignant  disease  from  malignant  tumors  is  removed,  and  this  in- 
formation and  consolation  should  be  imparted  to  the  patient.  Lebert 
states  that  he  has  twice  met  with  tumors  which  were  first  benign,  but 
afterward  became  cancerous. 

Pirogoff"  relates  three  cases  in  which  the  removal  of  angioma  was 
followed  by  sarcoma  at  or  near  the  seat  of  operation. 

Benjamin  Brodie  relates  a  case  in  which  he  removed  a  tumor  the 
general  mass  of  which  appeared  to  be  fatty  substance  somewhat  more 
condensed  than  usual,  but "  here  and  there  was  another  kind  of  morbid 
growth,  apparently  belonging  to  the  class  of  medullary  or  fungoid 
disease," 

Lebert  and  Benjamin  Brodie  reported  each  a  case  of  unquestionable 
transformation  of  a  benign  into  a  malignant  tumor.  A  few  other 
isolated  cases  are  recorded,  but  such  serious  doubt  was  entertained 
concerning  this  matter  that  at  the  time  Sir  James  Paget  published  his 
Lechires  on  Surgical  Pathology  (1870)  he  expressed  himself  in  a  very 
guarded  way  on  this  subject :  "  It  need  not  be  denied  that  cancerous 
growths  may  occur  in  tumors  that  were  previously  of  an  innocent  kind, 
but  I  feel  quite  sure  that  these  may  be  regarded  as  events  of  the 
greatest  rarity."  He  believes  that  such  transitional  tumors  were  malig- 
nant from  the  very  beginning,  and  that  the  benignant  stage  simply 
indicated  latency  of  a  carcinomatous  growth.  The  occurrence  of  a 
carcinoma  in  a  scar  following  an  operation  for  the  removal  of  a  benign 
growth  he  attributes  to  the  trauma  acting  on  the  tissues  and  furnishing 
the  necessary  stimulus  to  tlie  development  of  a  carcinoma  in  persons 
so  predisposed  by  heredity. 

Since  Paget  wrote  on  this  subject  numerous  cases  have  been  recorded 
in  which  at  the  operation  such  mixed  tumors  were  found,  and  in  which 
cases  there  could  have  been  no  doubt  of  the  benign  nature  of  the 
primary  tumor.  An  interesting  case  of  this  kind  came  under  the 
writer's  observation.  The  patient  was  a  married  woman  fifty-two  years 
of  age,  the  mother  of  several  children.  For  at  least  ten  years  she 
suffered  from  a  pelvic  difficulty  which  six  years  ago  was  diagnosed  as 
myofibroma  of  the  uterus.  Since  that  time  she  has  sufltred  from  pro- 
fuse menstruation.  Examination  disclosed  a  smooth  tumor  occupying 
the  middle  of  the  lower  part  of  the  abdominal  cavity  and  reaching  as 
far  as  the  umbilicus.  On  vaginal  examination  the  lower  segment  of 
the  uterus  was  found  high  up  and  was  affected  by  the  movements  of 
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.  .ind  the  clinical  histor>'  spoke 

'i.-.     On  opening  the  abdomen 

l.irye  myofibroma  of  the  uterus 

ciirnua.     The  immobility  of  the 

.   writer  to  make  a  more  thorough 

■II  nf  the  tunior-m;iss  from  the  uterus 

ide.     The  operation  proved  to  be  a 

.  ;  11';,  with  the  pelvic  mass  on  the  right 

.  iimn  of  the  specimen  showed  an  intersti- 

, Client  soft  and  continuous  with  the  extra- 

..  mscopic  examination  of  the  upper,  dense 

;nc  characteristic  structure  of  a  myofibroma 

■■.■■<m  the  lower  part  of  the  tumor,  the  infil- 

:in-  extni-uterine  part  of  the  tumor  presented 

■  i;riil-celled  and  spindle-celled  sarcoma  (Fijj.  31)- 

;iln  in  this  case  that  the  myofibroma  had  existed 

:-.and,  as  the  sarcoma  constituted  a  part  of  the 

.1  that  it  occupied  tiiat  part  of  the  tumor  which  had 

MUation  from  a  benign  into  a  malignant  tumor.    The 

deration  did  not  remain  limited  to  the  tumor  in  which 

1.  Itut  extended  to  the  uterus,  and  from  here  to  the  tis- 

•  ii,  but  in  connection  with  it.    The  writer  has  seen  in  the 

T  (if  instances  in  which  papilloma  assumed  active  growth 

ln.en  in  existence  for  twenty  or  more  j-ears,  and  manifest 

■  ,nees  of  their  transition  from  benign  into  malignant  tumors; 

■  witnessed  the  development  of  the  most  malignant  form  of 
111  a  small  fibroma  of  the  skin  that  had  existed  as  a  benign 

■  ■r  years.     The  origin  of  sarcoma  from  pigmented  moles  is  of 
■11  occurrence  and  is  generally  recognized.     In  other  cases  the 
-  pigmentosu.s  is  transformed  into  carcinoma.    If  the  mole  nnder- 
iliis  transition,  the  principal  seat  of  the  carcinoma  is  in  the  sujier- 
ii  layer  of  the  cutis  and  the  rete  mucosum,  the  altered  cell-prolifera- 
II  l)eing  limited  to  the  epiblastic  structures  of  the  mole. 
The  exciting  causes  in  efTecting  a  transition  <if  a  benign  into  a  malig- 
lant  tumor  are  such  local  and  genend  influences  as  transform  mature 
cells  into  embryonic  cells,  and  which  at  the  same  time  render  the  .sur- 
rounding tissues  more   passive  to  cell-infiltration.     .-Vmong  the    local 
causes  may  be  enumerated  injurj-,  prolonged  or  repeated  irritation,  and 
incomplete  removal  of  the  benign  tumor  by  excision  or  by  cauterization. 
The  writer  regards  the  incomplete  removal  of  a  benign  growth  Iiy  the 
application  of  caustics  as  one  i)f  the  most  fruitful  .sources  in  the  trans- 
formation of  a  benign  into  a  mahgnant  tumor.     Papilloma  and  fibroma 
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of  the  skin  in  lucalltJcs  exposed  to  friction  by  the  clothing,  the  sus- 
penders, etc.  are  liable  to  undergo  such  a  transition.  The  incomplete 
removal  of  a  myxoma  of  the  nasal  cavities  by  ecras(;ur,  forceps,  or  paren- 
chymatous injections,  if  these  procedures  are  frequently  repeated,  is  very 
liable  to  give  rise  to  sarcomatous  degeneration  of  the  growth.  The 
senile  state  appears  to  exert  a  general  in  fluence  which  favors  the  change 
of  an  innocent  into  a  malignant  tumor.  Malignant  tumors  starting  from 
a  bcnigii  tumor  are  met  with  most  frequently  in  persons  advanced  in 
years  who  were  the  subjects  of  benign  tumors  for  from  ten  to  thirty 
years,  and  the  clinical  history  usually  points  to  agencies  enumerated 
above  which  have  brought  about  this  transition. 

Transformation  of  Embryonic  Tissue  of  Post-natal  Origin  into 
Malignant  Tumors. — Cohnheim's  theory  of  the  origin  of  tumors  is 
not  applicable  to  tumors  originating  in  the  products  of  a  chronic  in- 
flammation or  in  scar-tissue.  The  writer  has  for  years  maintained 
that  embr^'onic  tissue  of  post-natal  origin  may  In  the  production  of 
tumors  serve  the  same  purpose  as  Cohnheim's  congenital  matrix. 
It  is  not  difficult  to  understand  that  embryonic  cells,  during  the  pro- 
cess of  regeneration  after  inflammation  or  in  the  healing  of  a  wound 
or  a  fracture,  may  fail  to  undergo  evolution  into  so  complete  a  state 
of  perfection  as  the  maternal  cells  which  produced  them,  and  that 
such  cells  are  set  aside,  and  remain  in  the  tissues  in  a  latent  condition 
in  a  manner  similar  to  that  claimed  by  Cohnheim  for  his  congenital 
matrix  of  embryonic  cells.  The  exciting  causes  which  stimulate  such 
a  matrix  to  tissue-proliferation  are  of  the  same  nature  as  those  de- 
scribed in  the  section  on  the  Etiology-  of  Tumors.  The  kind  of  tumor 
produced  by  such  a  matrix  will  correspond  to  the  type  of  tissue  from 
which  the  matrix  was  derived.  Epithelial  cells  buried  in  a  scar  will 
produce  an  epithelioma.  In  the  healing  of  a  burn  some  of  the  new 
epithelial  cells  which  are  derived  from  the  cpiblast  and  which  are  not 
utilized  in  the  process  of  epiderniization  become  buried  in  the  scar- 
tissue,  remain  in  an  immature  state,  and  not  infrequently  become  later 
the  starting-point  of  an  epithelioma.  Every-  surgeon  knows  that  car- 
cinoma not  infrequently  de\'elops  in  scar-tissue.  Such  an  origin  of 
carcinoma  is  not  limited  to  the  surface  of  the  bod}'.  Gynecologists 
have  claimed  for  many  years  that  carcinoma  of  the  ccrvi.x  of  the  uterus 
is  very  prone  to  develop  in  the  scar-tissue  produced  by  extensive 
laceration  of  the  cervix  during  labor.  The  embryonic  cells  upon  which 
depends  callus-production,  when  for  some  reason,  local  or  general,  they 
fail  to  develop  into  mature  tissue,  not  infrequently  constitute  the  matrix 
of  tumor-formation,  and  instead  of  a  normal  callus  a  sarcoma  is  pro- 
duced.    Not  long  ago  the  writer  observed  an  interesting  case  of  this 
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:■>  nf  at;c,  apparently  in  perfect  health,  riding 
.1   wiiodfl,  struck  his  right  shoulder  against  a 
■  .  ii-^i:  Ills  iirm  after  the  injury.     The  physician 
pnmounceii  the  injury  a  fracture  of  the  surgical 
Hie  fracture  was  treated  in  the  customarj-  man- 
'i-  Niter,  another  physician  gave  it  as  his  opinion  that 
y  ii.n>isted  <)f  a  dislocation  of  tile  shoulder-joint  for- 
■..;■■   if  the  up|>er  part  of  the  humerus.     Six  months 
\    tlie  patient  entered  St.  Jo.wph's   Hospital.  Chicago. 
■    .\-.i-.    nnal)le   to   use  the  arm.     The   upper   part  of  the 
...<-   surrininded   by   a  swelling  which   in   the   subcoracoid 
itiiLiI  en  pal[)ation  di.stinct  fluctuation.     About  the  centre 
■.  ■  l!i:i;4  an  additional  point  of  motion  indicated  that  the  fracture 
1    iiiiiled.     Kx'ploratory  ]>uncture  of  the  tumor  at  a  point  corre- 
'  ■!;.;  Ill  the  lluctuating  area  yielded  blood  and  a  few  minute  frag- 
.  :-  I'f  ii-;sue  resembling  in  their  naked-eye  appearances  granulation- 
i:i-.     'I'lie  patient  complaiiied  of  a  great  deal  of  pain  in  the  tumor, 
-N'ridint^  in  the  direction  of  the  shaft  of  the  humerus.     As  the  pain 
u.i>  greatly  aggravated   during  the  night,  the  patient  was  placed  on 
'.■.r.ini    do.-ies    of  potassic    iodide    with    mercurial    inunctions    over    the 
-^veiling.     This  treatment  was  continued  for  nearly  two  months  with- 
iiut  making  any  impression  on  the  subjective  symptoms  or  on  the  size 
1  if  the  tumor.    Amputation  through  the  shoulder-joint  was  made.    The 
upper  five  inclie.s  of  the  humerus  was  found  almost  completely  de- 
stroyed by  a  central  myeloid  sarcoma  which  had  evidently  started  at 
the  seat  of  the  fracture.     The  cartilage  of  the  humerus  was  completely 
detached  by  the  tumor-ma.ss,  and  the  disease  had  reached  the  capsule 
of  the  joint,  which  was  carefidly  dissected  away.    The  patient  does  not 
recollect  having  suffered  any  jKiin  or  imp;iirment  of  function  of  the  arm 
prior  to  the  injurj' ;  hence  it  is  safe  to  a.ssume  that  the  sarcoma  devel- 
oped, in  consequence  of  the  injury,  from  the  embrj-onic  tissue,  which 
was  arrested  in  its  development  into  mature  tissue  by  unknown   local 
or  general  influences. 

Maas  illustrates  the  influence  of  traumatism  in  elTecting  tran.sition 
from  a  benign  into  a  malignant  tumor  by  rq>orting  the  ca.se  of  a  med- 
ical student  who  had  at  the  inner  termination  of  the  eyebrow  an  ordinary 
small  congenital  angioma  which  was  injured  b)'  a  sabre-cut  in  a  duel. 
Within  two  years  a  racemose  aneurj'sm  develoj)ed  in  the  scar.  Maas 
concludes  that  trauma  can  result  in  the  formation  iif  a  tumor  if  the 
essential  embryonal  m.itri.v  is  present  at  the  site  of  injur)'.  We  ha\e 
seen  that  a  trauma  acts  as  an  exciting  cause  in  provoking  active  tissue- 
proliferation  from  a  latent  matrix  of  congenital  embryonic  cells,  but 
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the  case  of  Maas  just  quoted  admits  of  another  and  more  satisfactory 
explanation.  In  the  repair  of  the  vessel-wounds  inflicted  by  the  sabre- 
cut  the  angioblasts  must  necessarily  have  taken  an  active  part.  In  the 
event  of  the  new  cells  failing  to  undergo  the  necessary  developmental 
stages  requisite  in  the  ideal  healing  of  an  injured  part,  they  would, 
according  to  our  position,  become  available  as  tumor-forming  elements, 
and  their  histogenetic  origin  would  determine  the  production  of  a  vas- 
cular tumor  of  more  active  tendencies  than  the  primary  tumor.  The 
writer  therefore  believes  that  the  trauma,  instead  of  acting  only  as  an 
exciting  cause,  in  this  case  furnished  also  the  necessary  tumor-matrix. 
The  relationship  of  irritation  to  tumor-formation  has  recently  increased 
in  prominence.  As  is  well  known,  the  psoriasis  lingualis,  laryngis,  na- 
salis,  and  prasputialis,  and  the  seborrhcea  senilis  of  Richard  Volkmann, 
have  engaged,  and  still  engage,  very  considerable  attention.  Schuchardt 
in  1885,  Rudolph  Volkmann  in  1889,  and  others  have  brought  together 
a  very  considerable  number  of  surface  tumors  which  were  preceded  by 
long-standing  sources  of  irritation  and  inflammation,  such  as.  for  ex- 
ample, those  originating  from  soot-sifting,  tar-  and  paraffin -working, 
chronic  sinuses,  and  lupoid  and  syphilitic  ulceration.  Cases  in  which 
there  existed  a  combination  between  syphilis  and  carcinoma  have  been 
reported  by  Lang  and  Doutrelepont.  In  1859,  O.  Weber  showed  the 
etiological  relations  of  lupus  to  carcinoma,  and  cases  substantiating  the 
correctness  of  his  observations  were  reported  later  by  von  Esmarch, 
Hebra,  Lang,  and  others.  Neisser  reminds  us  that  "one  ought  not  to 
forget  that  complications  of  carcinoma  and  lupus  occur,  and  in  these 
cases,  owing  to  lack  of  resistance,  in  part,  of  the  lupus  tissue  against  the 
encroaching  cancer  papilla;,  it  is  advi.sable  to  adopt  early  therapeutic 
measures."  Lesser  commits  himself  on  this  subject  as  follows :  "  Occa- 
sionally pathological  changes  in  ti.ssue  are  the  .seat  of  epithelial  carcino- 
mata  which  are  in  no  way  directly  responsible  for  the  origin  of  tumors, 
such  as  ulcers  of  the  leg,  syphilitic  ulcerations,  lupus,  etc."  E.  Friend 
of  Chicago,  under  the  tutorship  of  Kaposi  made  a  verj'  careful  .study 
of  the  microscopic  picture  of  tissue  representing  a  combination  of  lupus 
and  carcinoma.  Friend  saw  three  cases  of  lupus  vulgaris  of  the  face 
complicated  by  carcinoma  in  Kaposi's  clinic  (Fig.  32).  Tin-  probabililks 
arc  that  llif  atypical  proliferation  of  thf  cpithflial  cells  in  the  iiifiamed 
tissues,  and  the  diminished  physiological  resistance  of  the  tissues  in  their 
immediate  vicinity,  are  the  important  factors  in  the  production  of  carci- 
noma in  lupoid  tissue  as  well  as  in  other  pathological  conditions  represent- 
ing embryonic  epithelial  cells  xvitk  a  similar  environment.  The  writer  has 
seen  a  number  of  instances  in  which  a  carcinoma  developed  on  the  sur- 
face of  a  chronic  ulcer  of  the  leg.    In  such  cases  the  islets  of  embryonic 
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icome  the  starting-point  of  a  carcinoma  when  the  causes 

I'l  the  ulceration  have  succeeded  in  diminishing  the  physio- 
..iiiLi.-  I'f  the  tissues  ill  their  vicinity  sufficiently  to  |)ermit  the 


Fjc^  J>-— C»«"noina  in  lupoid  ilMue  (nricf  FrlmdJ,  hoUud  liMuc-mM^ci-ciUlHl  b^  I^Iotr  "Uipomfl." 
ba  Irrccululv  and  'l  differcnl  dcpllkk  in  tlic  corlum.  Upper  and  p^tpilUry  layer  and  reic  Malpifthii  appear 
iwnnal-  Bdow  ami  Inienperml  In  Ihoc  ni>dula  ATE  found  dnd  clIlpddL  bodia  wlih  nau  of  tpilhdiaL  ccUt. 
Seakn  from  lupiu  vuIjeimii  o'  'an  cnmpliciilBiJ  by  cuciiwniB.    (^cIhb^  A,,  oculu  N«-  3-) 

embf^'onic  epithelial  cells  to  migrate  into  the  surrounding  tissues,  fff 
niHsf  therefore  admit  thai  the  transformation  of  a  benign  graivtlt  and  of 
a  malri.r  of  enibryonte  cells  of  post-natal  origin  into  a  malignant  tiimdr 
is  not  only  possible  bnt  probable  luhen  the  embryonic  cells,  nnder  the  influ- 
rnecs  of  local  or  general  causes,  assume  active  tissiie-proliferalion,  and 
tlieir  migration  is  permitted  by  a  diminished  physiological  resistance  on 
the  part  of  the  adjacent  tissues. 


IX.    DIAGNOSIS   OF   TUMORS. 

The  diagnosiii  of  tumors  is  a  science  and  an  art — a  science,  because 
the  accurate  anatomical  localization  of  a  tumor  and  the  correct  appre- 
ciation of  its  character  and  tendencies  presuppose  a  thorough  knowledge 
of  anatomy,  physiology',  and  pathology ;  an  art,  because  the  determina- 
tion of  the  exact  location  and  character  of  a  tumor  often  requires  deli- 
cate manipulation  and  the  most  intelligent  application  of  all  known 
diagnostic  resources.  The  accurate  eje  and  the  trained  sense  of  touch, 
the  tactiis  irHiiitus,  arc  alwa)-s  at  hand,  and,  as  a  rule,  can  be  more  relied 
upon  than  can  the  use  of  complicated  instruments  in  ascertaining  the 
location,  extent,  and  i>atholngical  characteristics  of  a  tumor.  Prac- 
tical instruction  at  the  bedside  and  examination  of  patients  under  supcr- 
\-ision  of  the  teacher  will  accomplish  more  in  rendering  the  student 
familiar  with  the  means  of  diagnosis  than  will  the  most  painstaking 
didactic  teaching.  An  abundance  of  clinical  material  and  thorough 
and  sj'Stematic  examination  b\'  the  students  of  the  cases  presented  are 
absolutely  neccssarj'  in  acquiring  the  necessarj'  diagnostic  skill.  The 
writer  knows  of  no  department  of  surger}-  more  difficult  to  teach  and 
to  comprehend.  The  interest  of  the  student  can  be  awakened  and  his 
senses  be  trained  pro]H.Tly  only  by  bringing  him  in  ei>ntact  with  patients 
and  by  encouraging  him  in  making  thorough  and  systematic  examina- 
tions. Oncologj'  is  usually  imperfectly  taiii^ht  in  our  medical  colleges; 
thi.s  fact  will  go  far  in  explaining  the  lack  of  interest  of  our  students 
in  this,  to  them,  peri>lexing  .subject. 

Clinical  History. — In  caoh  cast.-  of  sii-ptLtotI  tumor  the  clinical 
historj-  should  be  invcstij^atcd  carefully.  A  failure  in  carr\'  mit  prop- 
erly this,  the  initi.ll,  [wrt  yyi  the  diagnostic  work  has  kti  many  a  distin- 
guished surgeon  astray  in  making  a  distijicti^ii  lK't\vi't:i  an  intlamma- 
torj-  swelling  and  a  tumor.  Fvita-  surgei>n  imjuircs  a'm.  is;  instinctively 
into  heredit>'  as  a  possible  factor  in  the  pri'J'.iclion  of  a  tumor.  It  is 
not  .-inly  necessarj-  to  ascertain  the  existence  •■f  an  luredrian-  intluence 
in  the  parents,  but  the  investigation  must  be  carrinl  fir-Jier  back,  as  we 
have  seen  that  this  element  may  not  assert  il-^e'.f  v.\  tiu-  .'rV-:':v^-.  but 
may  appear  again  in  the  second,  third,  or  fourth  i;i."\or.i;>>:..  I:  i-  also 
necessary-  to  determine  the  existence  y''i  heredity  \\\  mi':v  v'.ist.r-:  ;;;cni- 
bers  of  the  family — uncles,  aunts,  cousins,  ,ind  iu-o'khs — .is  hvi^viity 
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does  not  descend  on  all  members  of  a  family  in  the  same  degree,  as  is 
shown  by  the  statisdcs  quoted  on  this  subject.  The  existence  of  tumors 
in  diflercnt  members  of  the  family  and  in  related  families  of'two  or  more 
generations  should  be  noted  in  estimating  heredity  as  a  possible  etio- 
logical factor. 

Lengi^h  of  Time  Tumor  haa  Existed. — This  part  of  the  clinical 
history  is  often  ind^'finitc  and  misleading.  A  tumor  has  often  existed 
for  years  before  being  acddintaiiv  discofend  by  the  patient  or  the  phy- 
sician. Patients  generally  fix  as  the  date  when  the  tumor  appeared 
the  time  when  it  was  accidentally  discovered.  By  relying  on  the  pa- 
tient's statement  in  regard  to  the  time  the  tumor  commenced  the  sur- 
geon is  liable  to  mistake  a  benign  tumor  for  a  malignant  tumor  or  an 
inflammatory  affection.  Due  allowance  must  therefore  be  made  in  ref- 
erence to  the  statements  made  by  patients  or  their  friends  as  to  the 
length  of  time  a  tumor  has  existed. 

Location  of  Tumor. — In  eliciting  from  the  patient  the  clinical  his- 
tory it  is  very  important  to  ascertain  from  him.  so  far  as  possible,  the 
exact  location  of  the  tumor  when  it  was  first  noticed.  The  student 
should  be  made  to  appreciate  the  importance  of  the  questions  put  to 
ihe  patient  to  elicit  this  part  of  the  clinical  history.  In  investigating 
the  probable  starting-point  of  a  large  abdominal  tumor  it  is  quite  im- 
portant for  us  to  ascertain  from  the  patient  whether  the  tumor  was  first 
noticed  above  the  pelvis  or  about  the  pelvic  brim,  and  on  which  side. 
In  a  rapidly-growing  ulcerating  tumor  of  the  neck  the  patient's  state- 
ments will  often  render  material  aid  in  making;  a  differential  diagnosis 
between  secondary  glandular  carcinoma  and  lymph o- sarcoma.  In  the 
absence  of  an  appreciable  source  of  carcinomatous  infection  the  patient, 
upon  questioning  him  properly,  will  probably  make  the  statement  that 
the  first  thing  he  noticed  was  a  movable,  painless  tumor  under  the  skin. 
This  information  alone  from  an  intelligent  patient  will  exclude  a  surface 
carcinoma.  An  epiblastic  surface  tumor  commences /w  the  skin,  and 
the  patient's  statement  will  often  impart  valuable  information  in  dif- 
ferentiating between  an  ulcerating  malignant  tumor  of  the  epibla.st  and 
one  of  the  mesoblast.  The  rclaticit  of  the  skin  or  the  mucous  membrane 
to  the  tumor  in  its  car/y  stages  niitst  be  ascertained  from  the  fatient  for 
the  [impose  of  enabling  the  surgeon  to  connect  the  tumor  loilh  its  matrix, 
derived  from  the  different  germinal  layers,  in  all  eases  in  which  any  doubt 
remains  as  to  the  histogenclic  source  of  the  tumor. 

Rapidity  of  Growth  of  Tumor. — The  rapidity  with  which  a  tumor 
has  increased  in  size  should  be  taken  carefully  into  account  in  the  dif- 
ferential diagnosis  between  a  tumor  and  an  inflammatory  swelling  and 
between  a  benign  and  a  malignant  tumor.     We  knowJiQ^jUljeliahl^ 
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their  immediate  vicinity.  Tenderness  in  carcinoma  and  sarcoma  depends 
either  on  some  unusual  relation  of  the  tumor  to  sensitive  nerves  or  to 
the  existence  of  complications,  as  pain  is  absent  in  the  majority  of  cases 
of  uncomplicated  malignant  tumors.  TfiiiiiTni'ss  is  nil  excei-diiigly  im- 
portant symptom  in  difffrentiating  between  a  tumor  and  an  tnjiammatory 
stt'cUing ,  being  usually  absent  in  the  former,  and  almost  im'ariably  pres- 
ent to  a  greater  or  less  extent  in  the  latter. 

Examination  of  the  Patient. — The  surgeon  wlio  limits  his  examina- 
tion to  the  tniiior  does  not  do  his  duty  to  his  patient,  and  is  very  liable  to 
commit  mistakes  in  diagnosis,  prognosis,  and  treatment.  A  correct  diag- 
nosis implies  more  than  a  mere  classification  of  the  tumor  for  which 
the  patient  seeks  relief:  it  includes  a  careful  inquiry  into  the  condition 
of  every  important  organ,  the  elucidation  of  the  exact  pathological 
conditions  in  the  tumor  itself,  and  a  careful  investigation  of  its  environ- 
ment. A  correct  diagnosis  should  fumish  all  the  clinical  and  patho- 
logical data  required  to  guide  the  surgeon  in  rendering  a  reliable 
prognosis  and  in  adopting  a  safe  and  judicious  course  of  treatment. 
Specialists  in  surgery  arc  very  apt  to  overlook  the  importance  of  a 
thorough  and  unprejudiced  examination  of  the  patient  as  the  first  step 
in  seeking  reliable  evidence  upon  which  to  build  a  correct  diagnosis. 
A  careful  examination  of  the  clinical  history  of  the  case  in  reference  to 
the  pos.sibility  of  the  existence 
of  syphilitic  infection  should 
never  be  neglected.  Sarcoma 
and  syphiloma  have  often  been 
confounded,  to  the  great  detri- 
ment of  the  patients  and  almost 
chagrin  of  the  attending  physi- 
cian. If  there  is  any  doubt  as 
to  the  differential  diagnosis  be- 
tween a  tumor  and  a  gumma, 
the  patient  should  be  given  the 
benefit  of  the  doubt  by  subject- 
ing him  to  a  vigorous  antisyph- 
ilitic  treatment  forseveral  weeks. 
Von  Esmarch  made  recently  the 
statement  that  more  than  forty 
cases  of  supposed  sarcomatous 
tumors  were  sent  to  him  for  oper- 
ative treatment,  which  yielded  to 

the  inunction  treatment  and  the  internal  use  of  potassic  iodide.  In 
the   case   shown   in    Fig.    33    five   operations   were   performed,   with 


Fig.  ij.— Syphilfma  ^jfTtf 


speedy  relapse  after  each.  Sprinkling  the  ulcerated  surface  daily 
with  potassic  iodide  resulted  in  marked  improvement,  and  later  a 
permanent  cure  was  effected  by  mercurial  inunctions.  The  age 
of  the  patient  is  of  some  importance  in  determining  the  probable 
character  of  the  tumor,  as  it  has  been  shown  that  benign  tumors 
are  met  with  most  frequently  in  persons  not  past  middle  life,  while 
malignant  tumors,  on  the  wholi:.  attack  persons  advanced  in  years.  In 
this  respect  sarcoma  constitutes  frequently  an  exception,  as  it  exempts 
no  age,  being  sometimes  found  in  children  less  than  ten  years  of  age,  as 
well  as  in  persons  far  advanced  in  years.  It  mu.st  not  be  forgotten,  how- 
ever, that  carcinoma  occasionally  is  met  with  in  young  persons.  The 
writer  has  seen  carcinoma  of  the  rectum  in  a  boy  eighteen  years  of  age, 
carcinoma  of  the  stomach  in  a  man  twenty-seven  years  old,  carcinoma 
of  the  breast  in  a  female  aged  thirty,  and  carcinoma  of  the  lip  in  a  man 
thirty-five  years  old.  Se.\.  as  we  have  seen,  predisposes  to  tumors,  both 
benign  and  malignant,  of  special  organs.  This  can  also  be  said  of 
certain  occupation.s.  The  general  appearance  of  the  patient  often 
enables  the  experienced  surgeon  at  first  sight  to  make  a  probable 
diagnosis  between  a  benign  and  a  malignant  tumor.  The  wasting  of 
the  subcutaneous  adipose  tissue  and  the  sallow  complexion  of  the  face 
are  familiar  to  the  surgeon  as  indicating  far-advanced  malignant  di.sease. 
CEdema  about  the  ankles  and  over  the  -sternum  is  an  indication  pointing 
in  the  same  direction.  Occasional  hemorrhages  from  different  organs, 
as  the  kidneys,  the  bladder,  the  vagina,  and  the  rectum,  frequently  call 
the  attention  of  the  surgeon  to  these  organs  as  the  probable  seal  of  a 
malignant  tumor.  Mechanical  obstruction  in  the  different  hollow  vis- 
cera in  persons  past  middle  life  is  caused  more  frequently  by  malignant 
tumors  than  by  all  other  causes  combined.  Functional  disturbances  of 
all  kinds  must  be  investigated  carefully  and  traced  to  the  primarj'  cause. 
Neuralgic  pain  caused  by  tumor-pressure  will  often  lead  to  the  detec- 
tion of  the  tumnr.  Obstruction  to  the  venous  circulation,  if  studied 
with  the  same  object  in  view,  will  frequently  reward  the  surgeon  with 
a  similar  result.  To  show  the  importance  of  a  careful  and  painstaking 
examination  of  the  patient  before  venturing  a  diagnosis  based  upon  a  few 
probably  unimportant  local  evidences,  attention  will  be  called  to  a  few 
conditions  which  frequently  present  themselves  to  the  surgeon.  Let 
us  suppose  a  patient  presents  himself  suffering  from  a  sarcoma  of  the 
intermuscular  fascia  of  the  forearm.  The  tumor  has  attained  the  size 
of  a  cocoanut.  is  movable,  and  has  no  connection  with  the  overlying 
skin.  The  patient's  general  health  is  not  materially  impaired.  The 
rapidity  of  the  growth  of  the  tumor,  its  shape,  and  its  consistence 
render  the  diagnosis  of  sarcoma  more  than  probable.     The  surgeon 
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has  determined  in  his  own  mind  that  an  amputation  affords  the  only 
chance  to  effect  a  radical  operation  with  a  \'iew  of  preventing  a  recur- 
rence in  the  future.  Before  informing  the  patient  of  his  intentions  he 
takes  the  necessary  pains  to  look  for  contraindications.  On  further 
examination  he  finds  a  slight  convergent  strabi.smus,  the  liver  enlarged 
and  nodular,  and  traces  of  albumen  in  the  urine.  The  result  of  this 
additional  examination  has  satisfied  him  that  operative  interference  of 
any  kind  is  positively  contraindicated,  as  general  dissemination  has 
already  taken  place,  important  organ.s  being  implicated.  The  exam- 
ination into  the  condition  of  the  important  organs  has  been  the  means 
of  saving  the  patient  the  pain,  anxiety,  and  risks  to  life  incident  to  a 
useless  operation,  and  has  prevented  the  infliction  of  additional  reproach 
upon  modern  surgerj-. 

\^X  us  .suppose  another  case:  A  patient  advanced  in  years  presents 
himself  with  a  lipoma  over  the  shoulder  which  has  given  him  but  little 
inconvenience,  but  which  he  is  anxious  to  have  removed.  As  the 
patient's  general  health,  upon  .superficial  examination,  does  not  appear 
to  be  impaired,  the  surgeon  responds  to  the  request  of  the  patient. 
The  patient  is  anesthetized  and  the  tumor  is  removed.  Suppression 
of  urine  follows  the  operation.  The  patient  is  seized  with  uremic  con- 
vulsions and  dies  comatose.  A  post-mortem  examination  reveals  the 
existence  of  a  chronic  interstitial  nephritis.  A  careful  examination  of 
the  urine  would  have  furnished  a  positive  contraindication  to  an  opera- 
tion, and  would  have  been  the  means  of  preventing  a  premature  death 
from  the  immediate  effects  of  the  anesthetic. 

In  calling  special  attention  to  the  importance  of  searching  for  con- 
bain  di  cations  to  radical  operations  for  carcinoma  another  hypothetical 
case  will  be  alluded  to:  A  woman  about  middle  life  presents  herself 
for  the  removal  of  a  carcinomatous  breast.  The  disease  in  the  organ 
primarily  affected  has  advanced  to  such  an  extent  that  the  breast  is 
firmly  attached  to  the  chest-wall ;  infiltration  of  the  axillary  glands  is 
moderate ;  the  patient's  general  health  is  not  much  impaired.  She  is  in 
the  hands  of  a  careful,  conscientious  surgeon.  The  breathing  attracts 
his  attention;  it  is  short  and  frequent.  He  makes  a  careful  phy.iical 
examination  of  the  chest,  and  finds  a  copious  effusion  in  the  pleural 
cavity  on  the  side  corresponding  with  the  diseased  breast.  If  he  had 
any  intention  whatever  to  advise  operative  interference,  this  will  soon 
be  abandoned,  as  he  has  satisfied  himself  that  the  disease  is  beyond  the 
reach  of  an  operation,  as  shown  by  the  existence  of  a  liydrothorax 
caused  by  extension  of  the  disease  through  the  chest-wall  to  the 
parietal  pleura. 

The  hypothetical  cases  cited  do  not  represent  imaginary  complica- 
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tions,  but  illustrate  many  similar  cases  which  the  surgeon  is  called 
upon  to  examine  and  treat,  and  they  speak  for  themselves  in  showing 
the  importance  of  subjecting  tumor-patients  to  a  thorough  examination. 

Examination  of  the  Tumor. — The  examination  of  a  tumor  should 
be  made  in  a  systematic  manner.  Much  information  can  be  gained  by 
the  intelligent  use  of  the  sense  of  sight.  Ocular  examination  is  ex- 
tended by  the  use  of  the  ophthalmoscope,  the  otoscope,  the  rhino- 
scope,  the  laryngoscope,  the  urethroscope,  the  cystoscope,  and  by  the 
employment  of  different  specula  in  the  examination  of  tumors  in  local- 
ities inaccessible  to  inspection  without  the  aid  of  these  instruments. 
Inspection  enables  the  surgeon  in  the  examination  to  gain  information 
concerning  (i)  color,  (2)  size,  (3)  form  and  structure  of  surface,  (4)  loca- 
tion, and  (s)  transmission  of  light. 

Color. — The  color  alone  often  distinguishes  the  character  and  struct- 
ure of  the  tumor.  In  angioma  of  surfaces  accessible  to  inspection  the 
color  of  the  tumor  will  enable  the  surgeon  to  distinguish  between  the 
venous  and  the  arterial  variety.  The  venous  angioma  resembles  in  its 
color  venous  blood ;  the  arterial  angioma,  that  of  arterial  blood.  The 
pigmentation  of  a  sarcoma  or  a  carcinoma  distinguishes  these  most 
malignant  of  all  tumors  from  the  other  varieties  of  malignant  tumors. 
Discoloration  of  the  surface  of  a  tumor  is  also  caused  by  interstitial 
hemorrhage  and  by  inflammation. 

Size. — The  size  of  a  tumor  is  significant  to  the  surgeon,  because 
certain  tumors  never  exceed  a  definite  size.  Neuromata  and  osteomata 
never  reach  large  size.  They  grow  slowly,  and  when  they  attain  the 
maximum  size  they  remain  stationary  throughout  life.  Very  ifiiportant 
from  a  diagnostic  standpoint  is  a  suddai  variation  in  size.  This  is 
observed  in  vascular  tumors,  which  under  tht;  influence  of  certain 
agencies  that  cause  intravascular  tension  increase  in  size  and  become 
firmer.  A  n^vus  in  a  child  becomes  more  prominent  and  tense 
during  the  act  of  crying.  The  volume  of  a  large  venous  tumor  is  often 
materially  affected  by  respiration,  the  size  increasing  during  expiration 
and  diminishing  during  inspiration.  In  following  the  clinical  history  of 
a  tumor  careful  measurements  should  be  taken  and  recorded  from  time 
to  time.  The  eye  should  not  be  relied  upon  in  ascertaining  the  increase 
in  size  of  a  tumor.  Fixed  anatomical  landmarks  arc  readily  available 
guides  in  following  the  extension  of  a  tumor  toward  its  vicinity — by 
recording  at  fixed  intervals  the  measured  distance  between  them  and 
the  margin  of  the  tumor.  When  the  measurements  are  taken  the 
patient  and  the  fjart  to  be  examined  should  always  be  placed  in  the 
same  position. 

FortH  and  Structure  of  Surface. — The  shape  of  a  tumor  can  often 


DIAGNOSIS  OF  TUMORS. 


95 


be  outlined  by  inspection,  and  if  the  tumor  is  sufficiently  near  the  sur- 
face, any  irregularities  in  its  contour  can  be  recognized  at  the  same  time. 
The  shape  of  the  tumor  is  determined  largely  by  the  structure  of  the 
mother-soil,  the  anatomical  locality,  and  the  resistance  offered  by  the 
surrounding  structures  to  the  extension  of  the  growth.  Equal  resist- 
ance on  all  sides  determines  a  globular  shape ;  later,  pressure  results  in 
elongation  of  the  tumor;  absence  of  resistance  on  one  side  gives  rise 
to  a  growth  in  that  direction,  followed  by  constriction  at  the  base  of  the 
tumor  and  by  pedunculation.  Central  tumors  of  bone  usually  assume 
the  shape  of  a  spindle.  A  nodular  surface  is  often  presented  by  carci- 
noma, but  it  is  also  found  in  all  tumors  which  have  perforated  organs 
and  tissues  and  grow  free  in  all  directions.  The  most  malignant  forms 
of  carcinoma  and  sarcoma  have  a  smooth  surface,  owing  to  the  predomi- 
nance of  their  cellular  elements  over  the  stroma.  Nodular  projections 
in  carcinoma  as  well  as  in  other  tumors  are  produced  by  contraction  of 
the  stroma  as  well  as  by  unequal  resistance  offered  by  the  surrounding 
tissues.  Ulceration  on  the  surface  of  a  tumor  represents  from  an 
etiological  standpoint  different  things:  Superficial  excoriations  are 
usually  the  outcome  nf  purely  local  accidental  causes,  such  as  trauma 
or  the  application  of  irritating  remedies,  and  commonly  heal  upon  the 
removal  of  the  cause ;  ulcerated  surfaces  occupied  by  a  fungous  mass 
indicate  the  e.vistence  of  a  rapidly-growing  tumor;  extensive  ulceration 
devoid  of  massive  fungous  granulations  point  to  the  existence  of  a  less 
rapidly- growing  tumor;  while  deep,  and  especially  crater-like,  excava- 
tions are  indicative  of  speedy  destruction  of  the  central  mass  of  the 
tumor.  Of  special  pathological  interest  is  the  character  of  the  floor 
of  the  ulcer — whether  it  is  clean  or  ragged,  red,  gray,  dirty,  or  gan- 
grenous ;  frequently,  characteri.stic  parts  of  the  tumor  are  exposed  on 
the  surface  of  the  ulcer.  The  secretion  of  the  ulcer  is  of  diagnostic 
value  in  determining  the  stage  of  malignant  degeneration  and  the 
character  of  the  microbic  infection  which  followed  the  exposure  of  the 
tumor-tissue  to  the  atmospheric  air.  Suppuration  indicates  infection 
with  pyogenic  microbes  ;  putrefaction  of  the  secretions  points  to  the 
presence  of  putrefactive  bacilli  in  the  dead  tissue  attached  to  the  sur- 
face of  the  ulcer.  Capillary  bleeding  from  the  surface  of  the  ulcer  is 
an  indication  of  the  destruction  of  granulations  by  the  tumor-tissue, 
by  pathogenic  microbes,  or  by  an  injury;  more  profuse  hemorrhage 
results  from  erosion  of  the  wall  of  blood-vessels  of  considerable  size. 
Location. — Ocular  inspection  often  reveals  the  primary  location  of 
the  tumor.  A  unilateral  exophthalmos  denotes  the  presence  of  a 
retrobulbar  tumor;  an  unusual  prominence  of  one  of  the  cheeks  and 
the  presence  of  a  projecting  tumor  of  the  nose  on  the  same  side  point 
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to  the  existence  of  a  tumor  of  the  antrum  of  Highmore.     Inspection 

is  also  useful  in  some  cases  in  determining  the  character  of  the  tumor 
— as,  for  instance,  In  the  case  of  tumor*  of  the  lower  lip,  which  tumors, 
with  few  exceptions,  are  epithelial  cancers. 

Trammission  of  Light. — A  tumor  with  clear  liquid  contents  and 
tumors  composed  largely  of  a  colorless  intercellular  substance  transmit 
light  to  a  greater  or  lesser  extent,  rendering  them  translucent  or  trans- 
parent— as,  for  example,  hydrocele  of  the  neck,  myxoma  of  the  nasal 
cavities,  etc. 

Tactile  Examination. — Tactile  examination  is  more  important  than 
ocular  inspection  in  the  e.vaniination  of  a  tumor.  The  value  of  ocular 
examination  has  been  overestimated  greatly  in  the  pa.st.  In  ascertain- 
ing the  exact  location  and  extent  of  a  tumor  much  more  diagnostic 
information  is  gained  by  the  employment  of  the  sense  of  touch  than 
by  inspection  with  the  aid  of  .specula,  if  the  tumor  is  accessible  to 
digital  examination.  The  mania  on  the  part  of  surgeons  and  instru- 
ment-makers to  invent  new  specula  for  the  exploration  of  channels  and 
cavities  accessible  to  digital  exploration  has  about  subsided,  and  in  its 
place  efforts  arc  being  made  to  instruct  students  more  efticicnlty  in  the 
use  of  the  finger  in  the  examination  of  tumor.s.  The  acquirement  of 
the  tachts  eruditm  requires  long  and  careful  training.  The  student 
should  be  given  an  opportunity  to  handle  and  examine  tumors  of  all 
kinds,  in  order  to  familiarize  himself  with  their  structure  and  phy.sical 
characteristics  by  the  sense  of  touch.  Instruction  of  this  kind  will 
impart  a  thorough  knowledge  of  the  nature  and  extent  of  the  degen- 
erative changes  which  occur  in  the  parenchyma  and  stroma  of  tumors. 
The  careful  digital  palpation  of  the  different  normal  tissues  and  organs 
is  an  exceedingly  useful  exercise  in  acquiring  a  delicate  sen.se  of  touch, 
Fluctuation  can  be  studied  advantageously  by  palpating  a  bladder  or  a 
rubber  bulb  distended  by  water.  In  the  examination  of  tumors  in  the 
living  subject  the  teacher  should  inform  the  student  what  he  is  expected 
to  find  and  to  feel  before  he  proceeds  to  make  the  digital  examination. 
If  the  tumor  is  large,  manual  examination  takes  the  place  of  the  digital. 
In  bimanual  examination  both  hands  are  employed.  Bidigital  exami- 
nation means  the  use  of  one  finger  of  each  hand  in  the  exploration  of 
a  tumor  or  other  pathological  product.  The  information  gained  by 
manual  and  digital  examination  is  often  used  to  corroborate  or  to 
render  more  accurate  what  has  been  learned  from  inspection.  The 
tactile  sense  is  relied  upon  in  deciding  diagnostic  points  of  the  greatest 
practical  import  to  the  surgeon,  the  most  important  being — i.  Connec- 
tion of  the  tumor  with  the  mother-soil ;  2.  Resistance  and  consistence; 
3.  Pulsation;  4.  Tenderness;  5.  Crepitation. 
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instance,  the  uterine  cavity  and  the  nasal  passages — can  often  be  deter- 
mined only  by  a  careful  use  of  probes  and  sounds.  It  can  be  laid  down 
as  a  rule  that  the  more  limited  arc  the  attachments  of  a  tumor  with  the 
surrounding  tissues,  the  more  favorable  is  the  prognosis  and  the  bel- 
ter are  the  results  following  its  operative  removal.  In  the  absence  of 
inflammatory  processes,  attachment  of  the  tumor  to  the  underlying 
skin  indicates  that  the  tumor  is  malignant.  The  lymphatic  glands  in 
the  region  occupied  by  a  tumor  should  ahvaysbe  subjected  to  a  careful 
examination,  Enlargement  of  the  Ij-niphatic  glands  in  the  vicinity  of 
a  tumor  must  always  be  regarded  with  suspicion.  A  consensual  hyper- 
plasia of  the  lymphatic  glands  may  occur  in  consequence  of  the  intro- 
duction into  the  lymphatic  channels  of  pathogenic  microbes  through 
the  ulcerated  surface  of  a  benign  tumor.  In  the  absence  of  a  tangible 
infection-atrium  implication  of  the  regional  lymphatic  glands,  with  few 
exceptions,  points  to  a  malignant  nature  of  the  tumor.  As  lymphatic 
infection  seldom  accompanies  sarcoma,  when  this  condition  exists  inde- 
pendently of  microbic  infection  the  primary  tumor  in  the  great  majority 
of  cases  is  a  carcinoma. 

Beaistance  and  ConBistence. — Resistance  and  consistence  are  vari- 
able qualities  of  tumors,  Wc  seek  to  ascertain  the  density  of  a  tumor 
by  fixing  its  ba.se,  and  then  ascertain  its  resistance  to  finger-pressure 
at  different  points.  To  ascertain  the  density  of  a  deeply-situated  tumor 
or  of  different  parts  of  the  same  tumor,  Middeldor(jf  advised  the  use  of 
acupuncture  needles  (Fig.  34),  and  he  applied  to  this  diagnostic  aid  the 
term  akidopcirasty.  The  writer  has  found  this  diagnostic  resource  of 
great  value  in  the  differential  diagnosis  of  deeply-seated  tumors  of  bone. 
If  the  tumor  is  an  osteoma,  the  needle  will  be  arrested  when  it  reaches 
the  surface  of  the  tumor;  rf  it  is  a  periosteal  sarcoma,  the  needle  will 
penetrate  the  soft  parts  of  the  tumor,  and  with  its  point  plates  or 
spicul<e  of  bone  can  usually  be  detected.  If  it  is  a  central  osteo- 
sarcoma, the  needle  can  be  forced  by  pressure  and  by  rotatory  move- 
ments through  the  atrophic 
compact  layer  of  the  bone 

—  O     encasing    the    tumor,   after 

F«3.  34.— Acupuncturt  hctdict  uscpI  in  cnpiorinfi  himun  by  which   it   can   be   forced 
'"'™"''  through  the  soft  tumor-mass 

until  the  opposite  side  of  the  bone  is  reached  withf)ut  meeting  with 
any  appreciable  resistance.  Explor.itor^-  puncture  for  this  and  other 
purposes  should  be  done  under  strictest  antiseptic  precautions,  other- 
wise puncturing  may  become  the  direct  cause  of  infection.  The  needle, 
before  being  used,  should  be  sterilized  by  boiling  or  by  heating  it  for 
a  sufficient  length  of  time  in  the  ilame  of  an  alcohol  lamp,  and  the 
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surface  where  the  puncture  is  to  be  made  should  be  rendered  aseptic 
by  thorough  washing  with  warm  water  and  soap,  followed  by  washing 
with  a  strong  antiseptic  solution.  After  the  removal  of  the  needle  the 
puncture  should  be  sealed  hermetically  with  iodoform  collodion.  The 
existence  of  cysts  in  solid  tumors  can  often  be  determined  by  the 
same  method  of  exploration.  Osteoma  and  chondroma  are  the  benign 
tumors  noted  for  their  density.  Fibroma  varies  greatly  in  this  respect, 
often  being  nearly  as  hard  as  cartilage,  in  other  instances  being  as  soft 
as  a  myxoma.  Uterine  fibroids  present  both  extremes  as  to  density. 
A  soft  fibroma  of  the  uterus  usually  contains  muscle-fibres  as  the  pre- 
dominating histological  clement,  and  is  generally  much  more  vascular 
than  the  firm  variety,  in  which  we  find  more  fibrous  tissue  and  a  less  copi- 
ous blood-supply.  The  densityof  a  malignant  tumor  is  in  proportion 
to  its  benign  tendencies.  In  soft  malignant  tumors  the  parenchyma-cells 
predominate,  the  stroma  is  scanty,  and  the  vascular  supply  is  abundant 
The  softness  of  a  malignant  tumor  is  in  proportion  to  its  malignancy. 
The  stroma  in  such  cases  is  scanty,  and  the  cells  are  numerous  and  are 
endowed  with  a  maximum  capacity  of  tissue-proliferation ;  the  new  cells 
find  ready  access  into  the  surrounding  tissues,  hence  early  and  exten- 
sive infiltration  determines  rapid  growth  and  early  regional  and  general 
dissemination.  Elastic  softness  is  manifested  by  many  fibrous,  fatty, 
and  sarcomatous  tumors.  Owing  to  the  softness  of  the  tumor-tissue 
in  many  cases  of  very  mahgnant  carcinoma  and  sarcoma,  these  tumors 
present  on  palpation  a  sense  of  fluctuation  which  is  exceedingly  decep- 
tive, and  which  in  many  instances  has  led  the  surgeon  to  puncture  or 
incise  such  tumors  under  the  belief  that  the  swelling  contained  the 
products  of  an  inflammation.  Pseudo-fluctuation  is  often  elicited  in  the 
examination  by  palpation  of  benign  tumors,  notably  myxoma  and  lipo- 
ma. Fluctuation  is  frequently  absent  in  dense  cysts,  particularly  if  the 
cy.st-wall  is  of  unusual  tbickne.ss. 

The  existence  of  a  cystic  tumor  or  swelling  and  the  occurrence  of 
cystic  degeneration  in  solid  tumors  can  often  be  determined  only  by  the 
use  of  an  exploratory  needle  (Fig.  35)  or  a  trocar.    The  ordinary  hypo- 
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dcrmic  needle  answers  an  excellent  purpose  in  ascertaining  the  presence 
of  liquid  contents  in  a  cyst.  Syringes  are,  however,  very  liable  to  get  out 
of  order,  and  this  is  more  particularly  the  case  on  occasions  when  they 
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are  most  needed.  Another  objection  to  the  use  of  the  hypodermic  and 
the  exploratory  syringe  is  the  difficulty  experienced  in  securing  and 
maintaining  them  in  an  aseptic  condition  ;  and.  lastly,  it  is  difficult,  if  not 
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impossible,  to  hold  the  needle  perfectly  steady  while  the  piston  is  with- 
drawn in  aspirating  the  contents  of  the  cyst.  These  objections  to  the 
use  of  the  ordinary  syringe  in  withdrawing  the  contents  of  tumors  or  of 
swellings  apply  with  special  force  to  exploration  of  the  brain,  the  peri- 
cardium, and  the  pleural  cavity.  -The  writer,  who  has  for  a  long  time 
been  anxious  to  do  away  with  the  piston  as  a  means  of  aspiration  and 
in  making  intra-articular  and  parenchymatous  injections,  has  succeeded 
at  last  in  devising  an  instrument  possessing  all  the  merits  of  the  ordi- 
nary syringe,  minus  the  objections  to  the  piston.  This  instrument  is 
also  used  exclusively  in  making  intra-articular  and  parenchymatous 
injections.  The  fluid  is  withdrawn  by  aspiration  [jerformed  by  a  strong 
rubber  bulb  in  place  of  a  piston,  and  in  making  injections  the  fluid  is 
propelled  by  a  column  of  elastic  air.  The  remaining  part  of  this 
syringe  can  readily  be  understood  from  Figure  36.  Some  care  is  neces- 
sary in  preventing  serious  complications  arising  from  the  employment 
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should  be  inserted,  if  po.ssible,  extra- 

"    tione,  the   puncture  in  the  cyst-wall 

■  .j«iii  the  removal  of  the  needle  there  will 

itt-nls  escaping;  into  the  peritoneal  cavity 

1  -Itch  cases  the  needle  used  should  be  small. 

•  uliTable  portion  of  cyst-contents  will  diminish 

-lit  leakafje  through  the  puncture.     The  explor- 

■  lie  used  to  ascertain  the  degree  of  density  of  the 

■  iietratcs  (akido[>eirastic).     If  the  contents  of  a  sus- 

M  u-cape  on  making  as|}iration,  the  point  of  the  needle 

.iiHid  or  withdrawn  while  aspiration  is  frequently  made 

■.r  uf  the  needle  is  within  the  cyst.     It  may  also  become 

\'\   remove  the  needle  and  to  insert  it  through  the  same 

jitincture  in  diflcrent  directions  before  the  cyst  is  reached. 

,v,trti:i-  of  the  fluid  withdrawn  will  throw  much  light  upon  the 

.if  the  tumor.     If  no  fluid  is  withdrawn,  we  often  find  in  the 

;i  nf  the  needle  fragments  of  tissue,  which,  when  examined  under 

inicnwcope.  will  furnish  valuable  information  in  reference  to  the 

line  of  the  tumor.     The  exploratory  syringe  is  a  tiiast  7-aluabie,  and 

-■:,  II  an  indispensable,  instrument  in  the  differentiation  detween  a  tnmor 

■i:'d  an  inflammatory  s^velling. 

Puleation. — Pulsation  is  felt  in  certain  tumors  by  placing  the  palmar 
surface  of  the  hand  against  the  tumor.  Not  all  pulsating  tumors  are 
vascular  tumors.  A  solid  tumor  resting  against  a  large  artery  receives 
the  impulse  from  the  artery.  /«  suc/t  cases  /lie  pulsation  can  be  felt  only 
in  one  direction,  away  from  the  artery,  A  pulsating  tumor,  angioma, 
vascular  myeloid  sarcoma,  diminishes  in  size  under  pressure,  and  the 
pulsations  are  not  limited  to  one  direction. 

Tendemees. — The  causation  of  pain  by  finger-pressure  over  the 
tumor  has  already  been  alluded  to  as  an  evidence  in  the  diagnosis  of 
a  tumor.  Tenderness  indicates  either  that  the  tumor  is  intimately  con- 
nected  with  a  scnsitii'C  nerve  or  that  the  tumor  has  become  infected  and 
is  the  seat  of  an  inflammation.  Under  ordinary  circumstances  pressure 
over  a  tumor  docs  not  cause  pain. 
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The  Value  of  the  Microscope  aa  an  Aid  in  the  Dia^rnoBia  of 
Tumors. — There  is  nu  doubt  in  the  mind  of  the  writer  that  the  value 
of  tht:  microscope  as  an  aid  in  the  diaf^nosis  of  tumors  has  been  jjrcatly 
over-estimated.  The  greatest  blunders  in  diagnosis  and  treatment  have 
been  committed  by  surgeons  of  eminence  through  placing  too  great 
reliance  on  the  microscopic  examinations  of  fragments  of  tumor-lissue 
obtained  either  before  operation  or  from  the  specimens  removed.  The 
late  Emperor  Frederic  of  Germany  is  a  case  corroborating  the  truth 
of  this  assertion.  His  attending  surgeon.  Von  Bergmann.  made  a  cor- 
rect diagnosis,  basing  his  opinion  upon  the  clinical  aspects  of  the  case. 
A  part  of  the  tumor  was  removed  and  examined  by  the  most  dis- 
tinguished pathologist  the  world  has  ever  seen.  His  diagnosis  was 
based  upon  what  he  could  see  under  the  microscope.  In  the  sec- 
tion examined  he  could  detect  nowhere  any  evidences  of  malignancy. 
The  epithelial  cells,  greatly  increased  in  number,  retained  their  normal 
relation  to  the  underlying  tissues.  All  the  pictures  under  the  micro- 
scope represented  a  benign  papilloma.  The  disease,  however,  pursued 
its  relentless  course,  nol\*ithstanding  the  favorable  prognosis  made, 
and  in  a  few  months  destroyed  the  life  of  the  illustrious  patient.  The 
unprejudiced  surgeon  will  rcadilj-  understand  the  source  of  fallacy  in 
the  diagnosis  made  by  the  pathologi.st.  The  part  removed  and  exam- 
ined represented  only  one  part  of  the  tumor.  The  attached  deep  por- 
tion contained  the  carcinoma-cells,  and  it  was  from  this  part  that  the 
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disease  extended  from  one  tissue  to  another.  The  case  is  an  extremely 
valuable  one  in  showing  the  importance  of  examining  different  parts 
of  a  tumor  if  the  microscope  is  to  be  relied  upon  in  making  a  linal 
diagnosis.  The  examination  under  the  microscope  of  isolated  cells  is 
not  to  be  relied  upon,  as  ail  the  varieties  of  tumor-cells  have  their 
counterjiart  somewhere  in  the  normal  tissues  of  the  body.  Instruments 
constructed  upon  the  plan  of  a  trocar  have  been  devised  by  Wintrich, 
BouLsson,  Bruns.  Middeldorpf,and  J.  Collins  Warren  (Fig.  ^j),  for  the  pur- 
pose of  removing  particles  of  lumor-tissue  for  microscopic  examination, 
The  objection  to  this  method  of  obtaining  tissue  for  examination  is  that 
by  taking  the  tissue  from  only  one  part  of  t\\e  himor  the  part  removed 
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may  not  represent  tumor-lissue,  and  may  consequently  lead  to  crroi 
in  diagnosis  \    und  multiple  punctures  are  objectionable,  as  tbey 
likc-ly  to  ^ive  rise  to  considerable  bcmorrhage  and  to  stimulate  tumo; 
growth.     This  method  of  procedure  is.  however,  advisable  when  all 
other  diagnostic  resources  have  failed  and  it  is  essential  for  the  welfare 
of  the  patient  that  a  correct  diagnosis  should  be  made  before  an  ope 
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tion  is  undertaken.  Preparations  of  teased  tissue  are  of  but  little  value 
for  diagnostic  purposes.  The  fragment  should  be  prepared  properly, 
and  from  it  sections  should  be  taken  for  micro-scopic  examination. 
On/}'  s/niiimtts  -ivhkh  npriscnt  bath  ctih  and  stroma  in  lluir  proper 
nlatiotts  cnabU  the  mkroscopist  to  interpret  the  character  of  the  tumor. 
How  difficult  it  is  to  distinguish  the  tissue  of  some  tumors  from  the 
gianulomata  by  the  aid  of  the  microscope  can  readily  be  seen  by  a 
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glance  at  Figures  3S,  39,  and  40.  All  these  illustrations  represent  in 
the  foreground  embryonic  connective  tissue  with  a  very  scanty  stroma. 
Without  knowing  anything  about  the  clinical  aspects,  it  will  readily  be 
seen  that  it  would  be  exceedingly  difficult  to  distinguish  between  a 
small  round-celled  sarcoma,  young  granulation-tissue,  and  a  gumma. 
It  is  in  just  such  cases  that  we  seek  additional  light  from  a  micro- 
scopic examination. 

To  illustrate  still  further  the  danger  which  may  follow  the  use  of 
the  microscope  as  an  cxclusi\e  and  only  means  of  diagnosis,  the  writer 
will  relate  a  ca.se  which  recently  came  under  his  observation.  During 
the  World's  Fair  held  in  Chicago  he  was  consulted  by  a  Russian 
genllcnian  concerning  several  tumors  which  had  developed  in  the  scar 
of  an  operation-wound.  He  gave  the  following  hi.storj-:  Age,  forty; 
married;  the  father  of  several  healthy  children  ;  merchant  by  occupa- 
tion. In  1S90  he  noticed  a  swelling  in  the  skin  at  a  point  corre- 
sponding to  the  supraspinatus  fossa  of  the  right  scapula.  The  tumor 
was  movable  and  painless,  but  increased  quite  rapidly  in  size.  He 
consulted  his  family  physician  in  Russia,  who  pronounced  the  tumor 
a  sarcoma  of  the  skin  and  sent  him  to  one  of  the  most  prominent 
surgeons  in  Berlin  for  operation.  The  Berlin  surgeon  made  a  diag- 
nosis of  gumma,  placed  the  patient  on  specific  treatment,  and  removed 
the  tumor,  more  for  the  purpose  of  allaying  the  fears  of  the  patient 
than  with  the  expectation  of  any  benefit  being  derived  from  the 
operation.  The  patient  followed  the  treatment  faithfully,  but  in  the 
course  of  six  months  a  tumor  returned  in  the  scar.  He  consulted  the 
same  surgeon,  who  at  the  patient's  special  request  removed  the  tumor 
a  second  time,  still  claiming  that  it  was  not  malignant.  It  was  now 
decided  to  leave  the  diagnosis  in  the  hands  of  the  most  competent 
pathologists.  The  surgeon  .sent  a  part  of  the  tumor  to  an  eminent 
Berlin  pathologist,  and  the  patient  sent  the  balance  to  the  foremost 
Paris  pathologist.  The  specimens  were  subjected  to  microscopic  ex- 
amination, and  each  pathologist  sent  in  a  written  report  to  the  effect 
that  the  tumor  was  a  gumma,  and  not  a  sarcoma.  The  patient  was 
now  placed  on  vigorous  anbsyphiHtic  treatment,  including  mercurial 
inunctions,  baths,  and  the  internal  use  of  corrosive  sublimate  and 
potassic  iodide  in  large  doses.  The  wound  after  both  operations  healed 
b)'  primary  intention.  The  patient  is  not  aware  that  he  ever  con- 
tracted syphilis,  and  never  showed  evidences  of  .secondary  or  tertiary 
manifestations.  When  the  writer  examined  the  patient  none  of  the 
remote  consequences  of  syphilis  were  discovered.  The  pale,  large  scar 
following  the  last  operation  was  occupied  by  four  tumors,  covered  by 
intact  scar-tissue  and  varying  in  size  from  that  of  a  hazelnut  to  that 
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of  a  walnut,  all  of  ihcm  perfectly  movable,  and  with  no  attachments 
to  the  scapula.  If  ever  a  case  of  sarcoma  of  the  skin  was  seen,  this 
was  one.  Under  the  circumstances  it  was  deemed  prudent  to  advi.se 
the  patient  to  return  to  his  surgeon  for  a  third  operation.  The  writer 
does  not  wish  to  under-estimate  the  value  of  the  micrusco[>c  as  an  aid 
in  the  diagnosis  of  doubtful  tumors,  but  he  must  insist  that  it  cannot 
be  relied  ui»n  in  differentiating  between  a  small  round-celled  sarcoma 
and  some  of  the  granulomata  under  circumstances  such  as  those 
detailed  above.  In  doubtful  tumors  of  accessible  surfaces  tumor-tts- 
sue  can  be  selected  and  removed 
for  microscopic  examination.  Sec- 
tions of  such  specimens  are  better 
adapted  for  diagnosis  by  means 
of  the  microscope  than  fragments 
taken  from  the  depths  of  tumors 
through  the  skin  with  the  difi'ercnt 
forms  of  harpoons.  Anothcrcourse 
is  sometimes  necessary  when  the 
surgeon  has  decided  to  remove  the 
growth  and  is  in  doubt  as  to  its 
nature.  Here  the  microscope  is  em- 
ployed during  the  operation  as  an 
aid  in  diagnosis.  As  soon  as  the 
tumor  is  reached,  when  doubt  still  remains  as  to  its  character,  a  piece  is 
removed  and  sections  are  made  with  a  freezing  microtome  (Fig,  41)  for 
microscopic  examination.  The  freezing  microtome  can  be  purchased  at 
a  small  expense,  and  should  have  a  place  in  the  operating-room  of  every 
hospital.  The  result  of  such  an  examination  frequently  settles  all  doubt 
as  to  the  nature  of  the  tumor,  and  ser\-es  as  a  valuable  guide  to  the 
surgeon  in  the  performance  of  the  operation.  The  microscope  is  an 
im'aluabU  aid  in  the  diagnosis  of  tumors,  but  the  conclusions  based  upon 
the  results  of  the  exainiiinlion  arc  not  infallible ;  hence  the  importance  of 
a  careful  study  of  the  elinical  aspects  of  the  tumor,  follonvd  by  a  thorough 
examination  of  the  patient,  of  the  tumor,  and  of  its  cnz'iromnents. 
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X.    PROGNOSIS    OF    TUMORS. 

A  RELIABLE  prognosis  presupposes  a  correct  diagnosis.  To  predict 
correctly  the  probable  termination  of  a  tumor  requires  an  accurate 
knowledge  of  its  life-history  and  of  its  relations  to  its  neighborhood 
and  to  the  entire  organism.  The  prognosis  must  therefore  rest  largely 
upon  a  careful  study  of  the  clinical  history-  of  the  tumor,  its  anatomical 
location,  its  influence  upon  the  adjacent  tissues,  and  the  general  condi- 
tion of  the  patient.  It  is  when  we  arc  called  upon  to  foretell  the  future 
behavior  of  a  tumor  that  we  realize  most  keenly  the  necessity  of 
making  a  searching  examination  of  the  patient  as  well  as  of  the  tumor. 
From  a  prognostic  standpoint  it  is  absolutely  necessary  to  divide  all 
tumors  into  the  two  great  clinical  divisions  (i)  benign  and  (2)  malig- 
nant. If  we  are  able  in  the  diagnosis  to  exclude  inflammatory  swell- 
ings, the  next  duty  that  presents  itself  is  to  diflercntiate  between 
benign  and  malignant  tumors.  This  task  is  easy  in  some  cases,  diflS- 
cult  or  impossible  in  others.  A  carcinoma  that  has  advanced  to  the 
stage  of  ulceration  with  regional  glandular  infection  is  recognized  at 
sight ;  a  rapidly -growing  tumor  in  bone  or  in  periosteum  in  localities 
predisposed  to  sarcoma  is  readily  identified  as  such.  Under  other  less 
obvious  circumstances  the  question  as  to  whether  the  tumor  is  benign 
or  is  malignant  is  not  so  easily  decided.  Carcinoma  of  some  of  the 
internal  organs  is  often  diagnosed  only  in  the  po.st-mortem  room. 
Carcinoma  and  .sarcoma  of  accessible  organs  are  frequently  recognized 
as  such  only  after  their  clinical  behavior  has  given  unmistakable  evi- 
dence of  their  malignant  character.  It  is  evident  that  the  surgeon 
who  regards  his  own  reputation  and  the  welfare  of  his  patient  must  be 
cautious  in  rendering  his  ver<iict  as  to  the  probable  course  the  tumor 
will  pursue  in  the  future  and  the  ultimate  fate  of  his  patient.  The 
prognosis  should  be  postponed  until  rciK-ated  cxaniination.s — and,  if 
neccssarj*,  the  microscopic  examination  of  tissue  from  the  tumor — have 
furnished  conclusive  evidence  of  the  nature  of  the  tumor.  It  is  most 
humiliating  to  a  surgeon  to  make  a  diagnosis  of  malignant  di.sease.  and 
to  render  a  prognosis  in  accordance  with  his  views  of  the  nature  of  the 
tumor,  and  to  find  later,  by  its  clinical  course,  that  it  was  either  a 
benign  tumor  or  an  inflammatorj'  swelling.  It  is  a  disregard  of  a  duty 
impo.sed  upon  a  surgeon  to  pronounce  a  malignant  tumor  non-malig- 

IIIS 


PROGNOSIS  OF  TUMORS. 


log 


nant  upon  a  superficial,  hasty  examination,  as  the  loss  of  time  may 
weiyh  heavily  in  the  balance  of  failure  of  a  too- long-postponed  radical 
operation.  //  must  be  apparent  to  thf  stmitnt that  an  iHtilHgcHt,  reliable 
prognosis  must  necessarily  rest  on  a  correct  diagnosis,  and  that  a  prog- 
nosis should  consequently  be  u-ithheld  from  the  patient  and  his  friends 
until  the  nature  of  the  htmor  has  been  nscertaiued  by  conelnsii'C  ciidefice. 
A  correct  diagnosis  having  been  made,  the  next  question  that  pre- 
sents itself  to  the  conscientious  surgeon  is,  To  what  extent  should  the 
knowledge  gained  as  to  the  nature  nf  the  tumor  be  communicated  to 
the  patient  and  his  friends?  The  prognosis  in  cases  of  benign  tumors 
should  be  freely  and  candidly  expressed  to  the  patient,  including  the 
possible  risks  of  an  opjcration  and  its  probable  tl'suU.  A  different 
course  should  be  pursued  if  the  tumor  is  malignant.  Under  ordinary 
circumstances  the  writer  regards  it  in  the  light  of  a  cruelty  to  inform 
a  patient  directly  that  he  is  suffering  from  a  malignant  tumor.  The 
public  appreciates  our  shortcomings  in  the  treatment  of  malignant 
tumors,  and  with  few  exceptions  an  intelligent  patient  regards  such 
a  diagnosis  as  his  death-sentence.  The  mental  depression  followiiig 
such  a  declaration  not  only  de.stroy-s  all  happiness  on  the  part  of  the 
[utient.  but  lias  a  disastrous  effect  on  the  disease,  and  is  an  important 
factor  in  detracting  from  the  immediate  and  remote  results  of  an 
operation.  The  surgeon  is  often  placed  in  a  very  unenviable  position 
when  importuned  by  the  patient  in  reference  to  the  nature  of  the 
growth.  The  question.  "  Have  I  a  cancer?"  is  often  squarely  put  to 
him,  and  the  reply  will  cither  inspire  hope  or  cause  a  despondency 
from  which  the  patient  will  never  recover  completely.  It  has  been  an 
ini'ariable  rule  with  the  writer  to  inform  the  relatives  as  to  the  true 
nature  of  the  tumor,  and  to  discuss  with  them  the  propriety  of  an 
operation  as  well  as  its  probable  immediate  and  remote  results.  The 
patient  is  informed  that  he  is  suffering  from  a  tumor,  and  this  statement 
will  prove  satisfactorj'  in  the  majority  of  cases.  If  asked  as  to  the 
possibility  of  a  recurrence,  the  facts  are  placed  as  gently  as  possible 
before  the  patient.  If  "  ignorance  is  bliss,"  this  adage  has  a  s|)ccial 
significance  in  the  case  of  a  patient  sufl'cring  from  a  malignant  tumor. 
If  the  patient  is  not  aware  that  he  is  .suffering  from  what  is  regarded 
almost  universally  as  a  fatal  malady,  an  operation  inspires  hope,  and, 
m  place  of  the  despondency  often  bordering  on  desperation  that 
attends  a  knowledge  of  the  true  nature  of  the  tumor,  the  patient 
looks  fnrward  to  a  complete  and  permanent  recoverj-.  The  surgeon 
should  communicate  to  t/ie  patient's  nearest  relatives  or  friends  the  true 
nature  of  the  tumor  and  the  probable  results  of  an  operation,  hut  sueh 
information  sltould  be  withheld  from  the  fadent  himself  under  ordinary 


no 


PA  THOLOG  Y  AND    THE  A  T.\fSNT  OF  TUMORS. 


drcuMslaacfs.     There  arc  exceptions  to  every  rule,  and  circumstances'! 
may  arise  which  make  it  imperative  on  the  part  of  the  surgeon  to  tell 
the  patient  the  whole  truth.  ' 

l-'roin  on  aiuttoiiikid  siaiuipomt  ei'ery  tumor  is  benign  in  profiwlion  ,1 
to  its  tUgret  of  isolation  from  the  adjacent  tissues  and  from  the  organ-  • 
istii.  Bernij^i  tumors,  as  a  rule,  are  encapsulated;  consequently  they  j 
remain  permanently  as  local  affections  having  no  connection  whatever 
with  the  organism.  The  encapsulation  of  some  forms  of  sarcoma  is 
more  apparent  than  real,  as  the  capsule  docs  not  afford  protection 
to  the  surroundintj  tissues  against  invasion  by  tumor-cells;  yet  when 
a  capsule  is  present  it  imparts  to  the  tumor  a  certain  degree  of  benig- 
nancy  which  is  not  observed  in  malignant  tumors  entirely  devoid  of  a 
capsule,  as  is  the  case  in  carcinoma  and  in  the  most  malignant  I'arietiea 
of  sarcoma.  For  reasons  that  have  been  explained,  the  soft,  vascular 
tumors  belonging  to  the  malignant  type  i)f  tumors  manifest  the  great- 
est degree  of  malignancy.  In  tumors  of  this  kind  the  stroma,  which 
always  acts  more  or  less  as  a  barrier  to  loail  and  general  dissemina- 
tion, is  always  scanty  and  sometimes  is  nearly  wanting.  The  cells 
remain  in  their  embryonic  state,  possess  ameboid  movements,  and  arc 
reproduced  with  great  rapidity.  Such  tumors  resemble  inflammation 
very  closely,  and  the  surgeon  is  familiar  with  the  well-known  clinical 
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FiC  43, — C4rrinontA  of  nummAry  gLdiid,  ahunrinjr  numerous  Leucacylu  bciwun  lumor-cEllm  toA  1 
the  counc  ofbltMid-vcKf  la  (Sursicjil  Clinic^  Riifh  Medical  CoUcka)  :  «.  carciDOTnA-cclIa:  fi,  iepjieia  ,  r,  brown- 
lib  (ranultf  of  bloDd-p^Kineiii .   f/^  atca  of  new  prDbrer^tTDH  ;  f.  kucDcyiO- 

fact   that    //li'   ricart'r  the    attatomUal  and  clinics!  aspects  of  a  tumor 
€&rrtspond  with  inflammation,  the  greater  its  malignancy.    In  rapidly-j 
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growing  malignant  tumors  wc  find  between  the  tumor-cells  and  in 
the  course  of  blood-vessels  a  picture  closely  resembling  inflammation 
(Fig.  42). 

The  immigration  of  blood-corpuscles  into  the  parenchyma  of  a  tumor 
is  caused  by  the  imperfect  development  of  the  wall  of  the  new  blood- 
vessels and  by  the  faviirablc  local  conditions  in  the  interior  of  the  blood- 
vessel for  mural  implajilatjon.  TIil-  imperfect  wall  of  the  blood- vessels 
in  the  tissues  of  malignant  tumors  corrL'sponds  to  the  damaged  capil- 
lary walls  in  inflamed  tissue,  and  permits  the  escape  of  numerous 
leucocytes,  and  in  some  ca^es  of  red  corpuscles.  Rhexis  is  of  frequent 
occurrence  in  rapidly-growing  carcinoma  and  sarcoma.  The  new  cells 
in  soft  vascular  malignant  tumors  possess  ameboid  movements  in  the 
highest  degree,  and  encounter  few  obstacles  on  their  waj'  from  the 
tumor  into  the  surrounding  tissues  with  greatly  impaired  physiological 
resistance.  Cells  originating  under  such  circumstances  are  very  liable 
to  lose  their  connection  with  the  mother-soil  and  to  wander  a^vay 
into  the  surrounding  tis.sues  or  to  enter  the  lymphatic  vessels  or  the 
blood-vessels,  thus  giving  rise  to  early  regional  and  general  dissemina- 
tion. T/if  intrinsic  dtiHgcr  of  a  tumor  consists  in  its  capacity  to  impli- 
cate the  tidjacvnt  tissues  and  the  organism — that  is,  in  its  giving  rise  to 
regional  and  general  infection.  This  capacity  is  possessed  to  the  highest 
degree  dy  the  soft  vascular  carcinomnta  and  sarcomata — tumors  that  are 
in  contact  xvith  the  surrounding  tissues  from  the  beginning,  '.<.'ithnut  any 
attempt  at  tlu  formation  of  a  barrier  between  abnormal  and  normal  tissue. 

In  carcinomatous  tumors  location  plays  an  important  part  in  deter- 
mining the  degree  of  malignancy  of  a  tumor.  For  years  it  has  been 
believed  and  taught  by  authors  and  teachers  that  for  some  unknown 
reason  epithelioma  was  a  less  malignant  affection  than  glandular  car- 
cinoma, the  so-called  "  scirrhiis."  For  a  long  time  epithelioma  was 
described  as  a  tumor  separate  from  carcinoma  proper.  It  was  also 
asserted  that  epithelioma  remained  as  a  purely  local  aflection — that 
it  did  not  give  rise  to  regional  and  general  dis.semination.  A  more 
extended  and  accurate  clinical  observation  of  this  form  of  carcinoma 
has  convinced  pathologists  and  surgeons  that  an  epithelioma  eventually 
becomes  diffuse  by  regional  and  general  dissemination,  and  destroys 
life  in  the  same  manner  as  a  deep-seated  carcinoma.  The  writer  has  for 
years  claimed  that  the  greater  benignancy  of  a  surface  carcinoma  as  com- 
pared with  a  decp-.seated  carcinoma  depends  entirely  upon  its  location. 
In  epithelioma  of  the  lip,  as  well  as  in  the  case  of  any  other  carcinoma 
of  a  free  surlace.  the  tumor  can  grow  only  in  one  direction,  while  a 
similar  tumor  located  in  an  organ  surrounded  by  tissues  on  all  sides 
grows  from  the  very  beginning  in  all  directions.     The  field  for  local 
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infection  of  a  surface  carcinoma  is  therefore  limited  as  compared  wit 
that  of  a  glandular  carcinoma.  The  increased  area  of  tissue  in  contae 
'with  a  glandular  carcinoma  as  compared  with  that  of  a  surface  care 
noma  "n-ill  readily  account  for  the  wore  constant  and  earlier  occurrcm 
of  regional  infection.  Another  important  element  determining  earlie 
and  more  constant  regional  infection  in  glandular  carcinoma  is  pressut 
caused  by  the  tissues  encroached  upon  by  the  tumor.  In  surface  care 
noma  this  element  in  the  diffusion  of  the  tumor  is  absent, and  consequent! 
migration  of  carcinoma-cells  into  the  surrounding  tissues  is  retarded. 

The  location  of  a  tumor  is  also  an  important  factor  in  estimatin 
the  ilangcr  to  life  in  the  aise  of  a!)  benign  growths.  An  osteom 
on  the  external  surface  of  the  skull  always  remains  as  a  harmlef 
aflcctiiMi.  while  a  similar  tumor  on  the  side  of  the  cranial  caWty  ma 
produce  distressing  symptoms,  and  may  finally  result  in  death  froi 
cerebral  compression.  A  papilloma  on  the  surface  of  the  skin  pre 
duces  no  symptoms,  while  the  same  kind  of  tumor  in  the  lar>'n 
may  destroj-  life  by  suffocation.  A  subserous  fibroma  of  the  uteru 
becomes  a  source  of  danger  oTily  from  its  size,  while  a  small  sul 
mucous  tumor  is  a  frequent  cause  of  profuse  aTid  e\'en  dangerou 
hemorrhage.  In  connection  with  the  location,  the  size  of  a  tumc 
must  also  be  taken  into  consiiieration  in  estimating  its  danger  to  lif 
I^irge  tumors  are  jirone  to  undergo  viirious  kinds  of  degeneration 
which  in  themselves  may  become  a  source  of  danger.  A  tumor  th; 
lias  undergone  extensi\e  tlegcneration  is  also  more  likely  to  bccom 
infected  with  pathogenic  microbes.  I-irge  tumors  of  the  ovary  an 
the  uterus  by  displacing  abdominal  and  [H.-lvic  organs  may  cause  fab 
complications  by  pressure.  .V  similar  .source  of  danger  attends  tumoi 
ocenpying  the  cranial  cavity  and  the  thorax.  Large  tumors  of  til 
thyroid  gland  and  malignant  tumors  of  the  lymphatic  glands  of  th 
neck  become  dangerous  to  life  from  compressimi  of  the  trachea. 

A  few  words  in  refL-rence  to  what  may  W  e\]ifctvd  from  operativ 
interference  in  the  treatment  of  tumors  :  Complele  iniw^'iil  of  a  benig 
tumor  is  ncer  folio-wed  by  ncurvenee.  The  same  favorable  result  wii 
folloti'  a  tlioroiis^b  removal  of  a  xareoma  or  a  eare/uowa  if  the  operatii. 
is  performed  before  ret^ional  iiifeetioii  has  tairii  plaee.  The  remirfal  <; 
a  eareiiioma  or  a  sarcoma  after  rei^-iomd  disseoiiiiatii'ii  lias  taken  pla, 
is  followed  sooner  or  later  by  reeiinrure  in  the  i^reat  imi/ority  of  cast 
i\'oth/ni^  but  palliation  eaii  be  e.ipeefed  frmii  /he  r.merol  if  the  primal 
tumor  in  all  eases  in  which  the  ilisease  has  beeome  j^viierol  by  metastasi 

The  partial  removal  if  a  mali-^iiant  tumor  with  exleiisive  regione, 
dissemination  is  often  folliKeed  by  iixx'''>-'<'f''"'  '.''  ^he  local  eonditioi 
and  hastens  the  fatal  termination. 


XI.    TREATMENT    OF    TUMORS. 

The  treatment  of  a  tumor  must  necessarily  vary  according  to  its 
nature,  structure,  and  location.  The  removal  of  malignant  tumors  is 
indicated  if  this  can  be  done  before  the  disease  has  passed  beyond  the 
reach  of  a  radical  operation.  The  operation  in  such  instances  meets 
an  indkatio  vifalis,  because  the  intrinsic  tendency  of  a  malignant  tumor 
is  to  destroy  life.  The  removal  of  a  benign  tumor  for  a  similar  indi- 
cation is  called  for  only  if  the  tumor  occupies  a  locality  where  by  its 
presence  it  produces  mechanical  conditions  incompatible  with  the  func- 
tion of  an  important  organ.  In  other  cases  benign  tumors  are  removed 
for  the  purpose  of  correcting  functional  disturbances,  for  cosmetic 
reasons,  and  with  a  view  of  protecting  the  patient  against  the  risks 
of  a  possible  transition  into  a  malignant  tumor.  The  treatment  of 
tumors  divides  itself  into  (i)  medical.  (2)  surgical,  and  (3)  palliative. 

It  is  superfluous  in  this  connection  to  make  the  assertion  that  a 
rational  treatment  must  be  based  on  a  correct  diagnosis.  It  is  llie 
recognition  of  the  nature,  location,  and  clinical  tendencies  of  tumors 
that  distinguishes  the  honest  and  competent  surgeon  from  the  char- 
latan. The  cancer-quack  calls  every  swelling  a  tumor,  and  his  influ- 
ence among  the  people  is  not  due  to  the  success  he  scores  in  the 
treatment  of  carcinoma,  but  is  gained  by  subjecting  benign  tumors, 
retention-cysts,  and  inflammatory  swellings  to  a  similar  barbarous 
treatment,  and  claiming  the  results  thus  obtained  as  so  many  victories 
over  cancer.  We  have  reason  to  believe  that  many  of  the  alleged 
permanent  results  following  ojierations  for  mahgnant  disease  were  cases 
of  mistaken  diagnosis.  Many  a  gumma  and  tuberculous  ulcer  has 
been  removed  by  honest,  able  surgeons  under  the  belief  that  they  were 
operating  for  carcinoma.  Gummala  of  bone  have  frequently  been  mis- 
taken for  .sarcoma.  The  number  of  permanent  results  claimed  for  rad- 
ical operations  for  malignant  disease  would  be  greatly  decreased  if  ive 
could  eliminate  all  cases  of  mistaken  diagno.sis.  Professor  von  Esmarcli 
years  ago  called  attention  to  the  frequency  with  which  tubercular  ulcers 
and  gumma  are  mistaken  for  carcinoma. 


Medical  Tkeatmevt. 
Since  we  have  learned  to  distinguish  between  true  tumors  and  infec- 
tive swellings  the  indications  for  medical  treatment  have  almost  disap- 
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peared.  No  kind  of  internal  medication  has  any  influence  whatever  i 
limiting  tumor-grotvth,  much  less  in  causing  the  disappearance  of  a  tumo. 
It  is  intLTCsting  for  the  student  to  know  what  has  been  done  in  the  pa: 
in  the  way  of  internal  administration  of  medicines  in  the  treatment  o 
tumors.  Mercury  was  recommended  by  Boerhaave.  and  the  effects  of  il 
different  preparations  were  praised  by  Gama,  Akenside,  Mariot,  Goocl 
Gmelin,  IJuchncr,  Tauchnow,  and  many  others.  Rust  and  his  pupil 
had  great  faith  in  the  use  of  Zittmann's  decoction.  Arsenic  was  intr< 
duced  in  1775  by  Lefeburc  in  the  form  of  arseniou.s  acid.  Fowier's  soh 
tion  found  many  admirers,  among  them  Dcsault.  Klein,  Rust,  Wenze 
Hill,  Walshc,  Thomson,  and  more  recently  Wa.shington  Atlee.  Th 
last-quoted  authority  had  great  faith  in  the  internal  use  of  arsenic  afl< 
operations  for  carcinoma,  as  he  believed  the  drug  had  a  positive  infli 
ence  in  retarding,  if  not  preventing,  a  recurrence.  He  invariably  admtr 
istered  this  drug  after  an  operation  for  cancer,  and  gradually  increase 
the  do.'ie  until  it  produced  slight  intoxication,  when  the  u.se  of  the  dru 
was  not  suspended,  but  the  dose  was  diminished.  He  insisted  that  i 
patients  could  not  take  a  drop  of  Fowler's  solution  they  should  b 
given  a  fraction  of  a  drop ;  that  is,  that  the  use  of  the  drug  shoul 
be  continued  under  all  circumstances  and  for  a  long  time.  Preparatior 
of  gold  were  u.sed  by  Duportail  and  Duparcque ;  the  salts  of  coppe 
by  Gauret,  Gcrbier,  Solicr,  and  De  la  Romillais ;  chloride  of  barium,  b 
Crawford  and  Mittag.  Mineral  waters,  especially  those  containing  prej 
aratinns  of  iodine,  enjoyed  a  good  reputation  for  a  long  time,  and  we> 
recommended  in  the  highest  terms  by  such  men  as  Wagner,  Traver 
Walshe,  Flinsch,  Klaproth,  Ullmann,  Littre,  Friese,  Copland,  an 
Demnie.  Prejiarations  of  iron  were  regarded  with  favor  by  Carmichai 
and  Daniel  Brainard.  Animal  cliarcoal  was  recommended  by  WeJs 
in  1829.  The  highest  praise  was  conferred  upon  conium  maculatui 
in  its  day  in  the  treatment  of  carciiioma.  It  was  used  first  for  this  pui 
pose  in  1761  by  Stork  ;  after  him  it  was  recimimended  in  terms  of  th 
highest  praise  by  Recamier,  Neubor,  Giinther.  Cam|K'r,  Baudelocqui 
Trousseau,  and  Solon,  and  it  is  extensively  prescribed  even  at  the  pre! 
ent  day  by  N.  S.  Davis  of  Chicago.  De  Haen,  Andrce,  Fothergil 
and  Alibcrt.  Almost  all  the  narcotics  have  had  their  advocates  i 
the  treatment  of  carcinoma.  The  fame  of  condnrango  was  of  shoi 
duration.  Introduced  by  Bliss  of  Washington,  it  soon  reached  grei 
popularity  among  both  laymen  and  the  members  of  the  medical  pre 
fession.  Men  like  Andrews  of  Chicago  and  Kichhorst  of  Zurich  cj 
tolled  its  merits.  Like  all  other  famous  cancer  remedies,  it  soon  fe 
into  we  11- deserved  "innocuous  desuetude."  Some  iif  the  surgeons  0 
fifty  and  a  hundred  years  ago  resorted  to  rigid  antiphlogistic  treatmen 
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Valsalva,  Broussais,  Brcchet,  Poteau.  Dzondi,  and  Lisfranc  claimed  that 
they  could  eliminate  the  cancerous  material  by  copious  and  frequently- 
repeated  venesection.  Local  abstraction  of  blood  was  recommended 
by  Velpcau.  More  recently,  surgeons  aimed  to  remove  the  virus  of 
cancer  by  derivatives.  After  operative  removal  of  the  growth  setons 
were  inserted  at  dilTerent  parts  of  the  body.  Other  surgeons  used  tlic 
moxa  and  blisters  to  meet  the  same  indication. 

As  a  matter  of  historical  interest,  it  should  be  known  that  Auzias 
Tiirennc  suggested  syphilization  to  counteract  the  carcinoma  virus. 
\Vc  can  readily  understand  why  the  different  mercurial  preparations 
commanded  the  attention  and  received  the  approbation  of  the  most 
influential  members  of  the  profession  for  the  longest  time.  Gummala 
diagnosed  as  carcinoma  disappeared  under  this  treatment,  and  the 
results  thus  obtained  gave  the  remedy  its  great  reputation.  We  have 
no  authenticated  proof  that  mercury  or  any  of  its  preparations  has  ever 
been  instrumental  in  ret;irding  the  growth  of  a  tumor.  The  same  can 
be  said  of  all  other  internal  remedits.  The  internal  administration  of 
medicines  at  the  present  time  receives  consideration  only  in  the  treat- 
ment of  some  of  the  complications  that  may  arise  and  in  improving 
the  general  health  of  the  patient. 

"  Radical  Operation. 

The  complete  removal  of  a  benign  tumor  furnishes  the  best  illus- 
tration of  what  is  meant  by  a  radical  operation.  A  radical  operation 
for  the  removal  of  a  tumor  has  for  its  object  the  complete  removal  of 
tumor-tissue.  If  this  object  is  attained,  the  tumor,  whether  benign  or 
malignant,  will  not  return.  The  removal  of  a  benign  tumor  generally 
constitutes  a  radical  operation,  owing  lo  the  structure  of  the  tumor 
and  lo  its  complete  isolation  from  tlic  adjacent  tissues  by  a  limiting 
capsule.  Incomplete  removal  of  a  benign  tumor  is  followed  by  recur- 
rence, in  which  event  the  operation  does  not  deserve  to  be  called 
radical,  because  it  failed  to  accomplish  what  is  understood  by  the  term 
radical,  A  radical  operation  undertaken  for  the  removal  of  a  carci- 
noma is  radical  in  the  estimation  of  the  surgeon  who  in  dealing  with 
the  tumor  has  made  every  effort  to  comply  with  the  meaning  of  the 
word  ;  but  in  the  majority  of  cases  he  has  been  deceived,  as  is  subse- 
quently shown  by  a  local  recurrence.  The  term  radical  means  more 
and  more  to  the  surgeon  as  he  becomes  more  familiar  wilh  the  path- 
ways and  the  extent  of  local  and  regional  infection  of  malignant  tumors. 

Radical  operations  include — I.  Ligation  of  the  principal  blood- 
vessels nourishing  the  tumor;  3.  Galvano-puncture ;  3.  Parenchym- 
atous injections;  4.  Injection  of  erysipelas  toxines;  5.  Cauterization; 
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6.  Ligation;  7.  Galvano-caustic  wire ;  8.  Kcrascment  lineaire;  g.  Avul- 
sion; 10.  Kxtirpation.  Most  of  the  modern  surgeons  resort  almost 
exclusively  to  the  use  of  the  knife  in  undertaking  the  radical  operation 
in  the  removal  of  tumors  both  benign  and  malignant  The  bloodless 
procedures  are  seldom  resorted  to,  but  they  deserve  a  brief  description, 
as  cases  not  adapted  to  extirpation  may  present  themselves,  or  patients 
may  positively  object  to  the  use  of  the  knife,  and  under  such  circum- 
stances it  is  wisdom  on  the  part  of  the  surgeon  to  yield  to  their  request 
rather  than  to  give  them  an  opi)ortunity  to  seek  the  ser\'ices  of  char- 
latans as  devoid  of  a  moral  sense  of  responsibility  as  of  a  knowledge 
of  the  science  and  art  of  surgerj. 

Ligation  of  the  Principal  Blood-voeeels  NourlBhinv  the  Toinor. 
— It  has  been  stited  in  the  section  on  the  Ktiologj'  of  Tumors  that 
a  tumor  can  grow  only  if  it  receives  an  adequate  quantitative  and 
qualitative  blood-supplj'.  Sudden  or  progressive  anemia  of  a  tumor 
determines  ilegeneration  of  the  timior-tissue.  Sui^eons  have  made  a 
practical  application  of  this  knowledge,  and  have  resorted  to  meas- 
ures calculated  to  deprive  the  tumor  of  the  necessary  blood-supply 
by  ligaling  the  princi|>;d  arteries  nourishing  the  tumor.  This  method 
of  treatment  was  first  introduced  in  1651  by  Harvey.  It  has  been 
most  frequently  resorteil  to  in  the  treatment  of  tumors  of  the  thyroid 
gland. 

W'iilller  has  recciitK-  re\i\-eil  and  inipro\ed  the  ot>er.ition.  It  has 
been  shown  that  ligation  of  the  su[K;rior  and  inferior  thyroid  arteries 
on  both  sides  has  a  curali\e  effect  in  the  treatment  of  non-malignant 
tumors  of  the  thyroid  gland. 

In  ino|K'rable  cases  of  malignant  tumors  of  the  pharj'nx  and  the 
upjKT  |)art  of  the  neck  the  primitive  ciirotid  artery  has  been  tied 
rei»eatedly  without  even   temporary  benefit. 

Ligation  of  the  uterine  arteries  has  recently  Ikvu  proposed  as  a 
conserx'ative  operation  in  the  treatment  of  bleeiiiiii;  fibroids  of  the 
uterus.  The  results  so  far  obtained  are  not  conclusive  as  to  the  merits 
of  the  oiKTation.  It  is  possible  that  in  the  future  benij;n  tumors  of 
other  organs  will  be  treatetl  successfully  upon  the  same  principles. 
Ligation  i>f  the  principal  arteries  nourishing  a  tumor  is  (x:casionally 
resorted  to  advantageously  as  an  oiK'ratioii  preliminary  to  a  subsequent 
extirjjation, 

Galvano-puncture. — h^lectricity  was  u^eil  in  tlif  treatment  of  tu- 
mors by  De  llacn.  Galvanism  came  next  in  use.  In  a  c.ise  of  a  lai^ 
sarcoma  of  the  neck  in  which  Liicke  resorted  to  galvanism  the  tumors 
appeared  to  become  smaller  and  more  movable  under  its  use.  but  care- 
ful obsenation  showed  that  the  reduction  in  si/e  ami  the  temporary 
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improvement  followed  the  subsidence  of  an  accompanying  inflamma- 
tion, and  that  the  treatment  had  no  effect  whatever  on  the  tumor. 
This  has  been  the  uniform  experience  of  surgeons  in  the  external 
application  of  electricity  in  the  treatment  of  tumors.  Electro-puncture 
and  galvano-pimcture  have  found  special  application  in  the  treatment 
of  cystic  tumors.  At  the  International  Medical  Congress  held  in 
Philadelphia  in  1876,  Semeledcr  of  Mexico  read  a  paper  on  this  sub- 
ject, from  which  it  appeared  that  electricity  was  destined  to  supplement 
the  knife  in  the  treatment  of  ovarian  cysts.  Aposloli  made  .similar 
claims  for  this  agent  in  the  treatment  of  myofibroma  of  the  uterus  at 
the  International  Congress  held  in  the  city  of  Washington.  It  is  now 
generally  conceded  that  electro-puncture  and  galvano-puncture  occa- 
sionally bring  about  improvement,  but  the  results  have  not  been 
such  as  to  entitle  this  therapeutic  resource  to  be  included  among  the 
radical  measures  in  the  treatment  of  tumors.  The  application  of  the 
electrolytic  action  of  the  galvanic  current  was  first  made-  use  of  by 
Nelaton.  As  the  electrolytic  action  is  attended  by  gas-formation.  Bill- 
roth did  not  resort  to  electrolysis  in  the  treatment  of  vascular  tumors, 
as  he  feared  that  the  gas  evolved  might  enter  the  blood-vessels  and 
produce  dangerous  if  not  fatal  gas-embolism.  Electrolysis  has  a  lim- 
ited sphere  of  application  in  the  treatment  of  superficial  ua^vi. 

ParenchTmatouB  Injections. — Injections  of  solutions  of  perchlo- 
ridc  of  iron  have  had  an  extensive  application  in  the  treatment  of 
vascular  tumors.  The  use' of  coagulating  substances  as  injections  into 
a  vascular  tumor  is  attended  by  great  risks,  and  should  entirely  be 
abandoned.  Fatal  embolism  has  attended  this  procedure  by  the  separa- 
tion of  a  fragment  of  the  blood-clot,  with  the  result  of  causing  sudden 
death.  In  other  instances  the  injection  was  followed  by  suppuration, 
throm bo-phlebitis,  and  pyemia.  Thiersch  injected  into  carcinomatous 
growths  a  solution  of  nitrate  of  silver,  with  the  object  of  bringing 
about  speedy  degenerative  changes.  This  treatment  proved  a  com- 
plete failure.  Broadbent  used  for  the  same  purpose  dilute  acetic  acid, 
with  similar  negative  results,  Carbolic  acid  and  other  antiseptic  sub- 
stances have  been  used  in  the  treatment  of  malignant  tumors,  but  none 
of  them  have  answered  the  expectations  of  those  surgeon.s  who  regard 
with  favor  the  microbic  origin  of  malignant  tumors.  The  use  of  ani- 
line dyes,  introduced  by  Mosetig  von  Moorhof,  has  had  an  extended 
trial,  but  BO  far  no  positive  results  have  been  realized.  The  employ- 
ment of  parenchymatous  injections  in  the  treatment  of  inoperable 
tumors  should  be  encouraged,  as  it  is  within  the  range  of  possibility 
that  there  may  be  found  a  substance  which,  when  brought  in  con- 
tact with  the  tumor-tissue,  may  prove  beneficial  either  by  its  destructive 
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ef^ts  on  the  new  cells  or  by  effecting  a  change  in  the  type  <&  tissue- 
proliferation. 

Injeotdon  of  Brysipelfta  Toxinea. — It  has  been  known  for  a  long 
time  that  an  intercurrent  attack  of  erysipelas  frequently  retarded  the 
growth  of  a  sarcoma,  and  in  exceptional  cases  resulted  in  a  pennanent 
cure.  Billroth  and  others  have  reported  such  cases.  Since  the  dis- 
covery of  the  microbe  of  erysipelas  by  Fehleisen  patients  sufifering 
from  inoperable  malignant  tumors  have  been  inoculated  with  pure 
cultures  of  the  streptococcus  of  cr>'siix;las.  Some  of  the  cases  sub- 
jected to  this  treatment  improved,  others  received  no  benefit,  and  in 
some  the  symptoms  wore  aggravated  and  the  treatment  hastened  the 
fatal  termination.  Coley  and  Bull  have  recently  made  use  of  sterilized 
cultures  of  the  erysipelas  microbe,  and  have  obtained  equally  good, 
if  not  better,  results  than  were  obt.iincd  with  the  active  cultures.  This 
treatment  is  certainly  preferable  to  the  employment  of  active  cultures, 
as  it  is  not  attended  by  the  risks  incident  to  an  attack  of  erysipelas. 
These  authors  have  found  that  the  employment  of  the  sterilized  cult- 
ures was  followed  by  better  results  in  the  treatment  of  sarcoma  than 
in  that  of  carcinoma.  It  has  also  been  ascertained  that  the  culture 
made  of  the  streptococcus  of  erysipelas  and  the  bacillus  prodigiosus 
is  more  effective  than  the  culture  of  the  streptococcus  alone.  As  in 
the  case  of  Koch's  lymph,  the  injections  are  followed  by  a  rise  in  the 
temperature.  The  diluted  sterilized  culture  as  sold  in  the  shops  is  used 
in  doses  of  from  j  to  30  minims.  The  treatment  should  be  commenced 
by  injecting  5  minims  cverj-  alternate  day,  increasing  the  dose  gradu- 
ally. Koch's  syringe  (Fig.  43)  should  be  employed  for  this  purpose. 
The  writer  has  given  this  treatment  a  fair  trial  in  twelve  cases,  but  so 
far  no  permanent  beneficial  results  have  been  obtained. 


Fig.  4). — Koch  Kyringe. 

The  author  has  given  this  treatment  an  extL'n<iive  trial,  with  invari- 
ably negative  results ;  and  Drs.  I,.  A.  Stinison.  A.  G.  Gerstcr,  and  B.  F, 
Curtis,  at  a  recent  meeting  of  the  New  York  Surijical  Society,  sub- 
mitted the  following  report  upon  the  use  of  erysipelas  toxins  in  the 
treatment  of  malignant  disease :  "  \Vc  hclievi- ihat  in  the  in.stances  of 
apiKirent cure  or  marked  inipriSvcment  the  uoirL-ctncs.';  of  the  diagnosis 
is  open  to  doubt.  Wo  thcrefurc  submit:  i.  That  the  danger  to  the 
patient  from  this  treatment  is  great.  2.  MurcnvtT,  that  the  alleged 
succos.ses  are  so  few  and  doubtful  in  character  that  ilie  mo.st  that  can 


TREA  TMENT  OF  TUMORS. 


119 


be  fairly  alleged  for  the  treatment  by  toxins  is  that  it  may  offer  a  very 
slight  chance  of  amelioration.  3.  That  valuable  time  has  often  been 
lost  in  operable  cases  by  postponing  operation  for  the  sake  of  giving 
the  method  of  treatment  a  trial.  4.  Finally,  and  most  important,  that 
if  the  method  is  to  be  resorted  to  at  all,  it  should  be  confined  to  the 
absolutely  inoperable  cases." 

Cauterization. — The  destruction  of  tumors  by  caustics  and  by  the 
actual  cautery  is  one  of  the  most  ancient  resources  of  the  surgeon  in 
the  bloodless  removal  of  tumors.  The  actual  cauterj-  was  preferred 
by  the  surgeons  of  ancient  times,  because  it  not  only  destroyed  the 
tumor  quickly,  but  at  the  same  time  also  acted  as  a  hemostatic.  The 
use  of  the  actual  cautery  has  had  an  extended  application  also  as  a 
supplement  to  the  knife  in  effecting  the  destruction  of  remnants  of 
tumor-tissue  and  in  arresting  hemorrhage.  The  actual  cautery  is  occa- 
sionally used  now  in  the  removal  of  small  surface  carcinomata  in 
patients  who  show  an  unconquerable  objection  to  the  use  of  the  knife, 
and  in  the  palliative  treatment  of  inoperable  ulcerating  malignant 
tumors.  The  instrument  employed  almost  universally  for  this  purpose 
is  Pacquelin's  cauterj-  (Fig.  44).  The  bulb-  or  knife-point  is  used  most 
frequently  in  the  treatment  of  malignant  tumors,  while  the  needle-point 
is  used  almost  exclusively  in  the  treatment  of  angiomatous  tumors. 
The  employment  of  the  potential  cauterj' — chemical  caustics  in  differ- 
ent forms — has  found  a  more  varied  and  extended  application  than  that 
of  the  actual  cautery.  It  is  to  be  regretted  that  this  method  of  treat- 
ment has  fallen  almost  entirely  into  the  hands  of  charlatans.  The 
ignoramus  feai's  blood;  the  public  always  has  had,  and  always  will 
have,  faith  in  bloodless  procedures;  hence  the  great  popularity  which 
chemical  caustics  have  en- 
joyed in  the  treatment  of 
tumors.  The  war  between 
caustics  and  the  knife  has 
been  a  long  and  bitter  one. 
and  it  is  by  no  means  ended. 
The  cause  of  caustics  is  de- 
fended by  a  great  army  of  ig- 
norant, irresponsible,  money- 
loving  quacks,  supported 
and  cheered  by  an  admiring 
misled  public.  On  the  side 
of  the  knife  stands  the  hon- 
est surgeon  who  holds  out 
only  guarded  promises,  confronted  by  patients  suspicious  of  his  skill 
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and  in  groat  drcatl  of  a  bloody  operation.  The  ultimate  wctory  of  th 
knife  must  rest  on  earlier  and  more  tlinroiijjli  ojierations.  The  quae 
has  been  educating  the  jjcople  to  the  cfTect  that  the  caustic  he  uses  di 
stroys  only  cancer-tissue,  and  he  takes  sjKcial  ])ains  to  point  out  to  h 
]Kitic-nt  that  the  remedy  has  not  only  succeeded  in  removing  the  cance 
but  has  also  followed  its  roots.  The  p;itient,  with  the  specimen  can 
fully  preser\'ed  in  alcohol,  returns  to  his  home  happy  and  hopeful,  an 
exhibits  the  s]x:cimen  cancer,  roots  and  all,  with  satisfaction  and  a  cc 
tain  foelinfi  of  pride  as  a  sijjnal  triumph  of  qu.ickcry  over  rcguh 
medicine.  In  the  face  of  such  a  state  of  thinfjs  it  is  no  wonder  thi 
the  .'^urijeon  who  has  refjard  for  his  own  reputation  is  slow  in  subst 
tilting  caustics  for  tiie  knife.  Chemical  caustics  have  had  an  extei 
sive  trial  at  the  hands  of  the  regular  profession.  Their  merits  an 
disadvantages  have  Ix-en  studied  by  comjietent  and  honest  surgeon 
They  occupy  at  the  present  time  a  limited  and  .s[>ocial  field  in  tli 
treatment  of  tumors. 

The  value  of  diflerent  caustics  deixrnds  on  the  manner  of  the 
action :  the  more  {)otent  its  action,  the  less  the  liability  to  hemorrhagt 
the  less  the  piiin  it  inflicts,  the  more  u.sefid  it  is.  The  treatment  e 
small  benign  tumors  by  the  ajiplication  of  caustics  often  results  in 
ix;rnianent  cure.  In  the  treatment  of  carcinoma  this  is  seldom  tK 
case.  The  difliculty  encountered  in  this  method  of  treatment  is  thi 
one  application  is  seldom  .sufficient  to  destroy  all  the  tumor-tissu 
and  that  re|>eated  ap|)lications  cause  so  much  su^enng  and  distrc; 
that  few  jKitients  will  endure  them  long  enough  to  effect  a  radical  cur 
Some  of  the  caustics  which  have  tx'en  used  may  become  absorbed  i 
amount  sufficient  to  produce  poisoning,  ami  on  tliis  account  shoul 
never  be  used  :  this  is  the  case  with  arsenical  ])re[j;irations.  When  flui 
caustics  are  employed  the  surrounding  tissues  should  be  protccte 
carefully  against  their  action.  If  the  caustic  is  to  be  rc'iwatcd,  tl 
second  application  is  jiostponed  until  tlie  eschar  has  se|wrated.  Pa 
is  to  be  subdued  by  the  application  of  cold  and  by  hypodermic  inje 
tions  of  morphine.  In  the  selection  of  the  caustic  we  must  be  guid< 
by  the  tlepth  ti>  which  it  is  (ksirable  to  penetr.ite.  as  well  as  by  tl 
location  to  which  liquid  caustics  are  adajitcd. 

CiiKSf.Y  /'o/iix/i. — Caustic  potash  is  a  wry  energetic  caustic.  Tl 
rajtid  liquefaction  which  it  undergok>  when  ap]ilic<l  to  the  tissui 
detracts  somewhat  from  its  ailvantagcs,  and  it  must  be  watched  car 
fully  and  the  tissues  bej'ond  its  de>iivil  r.ini^e  of  action  must  be  pr 
tected  thoroughly.  It  cuinot  be  employed  s.ifi^ly  in  the  treatment  < 
tumors  located  in  cavitie-..  Its  lu-iui'siatic  .ictioii  is  ii,.t  reliable.  Th 
substance  is  often  niixeti  «ith  caustic  lime,  the  mixture  con.stitutii 
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the  famous  Vienna  paste,  which  is  not  much  inferior  to  the  caustic 
potash  as  a  caustic. 

ClUoride  of  Zinc. — This  article,  in  the  form  of  a  paste  known  as 
Canquoin's  paste,  has  been  used  quite  extensively  as  a  caustic.  To 
increase  its  action  in  paste  form  it  is  necessary  that  it  should  receive 
a  certain  amount  of  moisture,  and  it  must  therefore  be  applied  under 
the  skin.  If  the  skin  over  the  tumor  is  intact,  it  should  be  made  per- 
meable to  the  caustic  by  macerating  it  for  some  time  with  a  dilute 
solution  of  caustic  potash  or  by  making  multiple  superficial  incisions. 
It  is  a  reliable  hemostatic,  which  fact  is  an  additional  recommendation 
for  its  employment  in  the  removal  of  vascular  tumors.  The  eschar  it 
produces  is  very  dry  and  corresponds  in  size  to  the  cubic  volume  of  the 
mass  of  paste  inserted.  In  a  few  days  the  eschar  can  readily  be  re- 
moved with  the  knife,  when  the  cauterization  is  repeated.  The  caustic 
arrows  of  Maisonneuve  are  composed  of  a  paste  of  flour  and  chloride 
of  zinc  in  the  proportion  of  3  :  i.  I.andolfi,  a  famous  Italian  cancer- 
doctor,  used  a  mixture  of  chloride  of  zinc,  chloride  of  gold,  and  chlo- 
ride of  bromium, 

Arsenic. — The  arsenical  preparations,  especially  the  paste  of  Frcre 
Come,  were  popular  for  a  long  time,  and  proved  useful  in  the  removal  of 
small  epibla-stic  carcinomata  about  the  face  and  the  lip.  Arsenic  is  an 
energetic  caustic,  but  its  action  is  slow.  Intoxication  from  the  absorp- 
tion of  arsenic  has  repeatedly  been  observed.  For  some  time  arsenic 
was  regarded  as  a  specific  in  the  treatment  of  carcinoma,  but  this  delu- 
sion no  longer  prevails,  as  it  has  been  found  that  its  beneficial  action 
when  applied  as  a  caustic  depends  entirely  upon  the  depth  to  which 
tissue  is  destroyed,  as  is  the  case  with  all  other  caustics. 

Chromic  Acid. — This  acid  inflicts  less  pain  than  any  other  liquid 
caustic,  and  has  proved  successful  as  a  superficial  caustic.  It  is  used 
in  the  form  of  crystals  or  as  a  concentrated  solution. 

Nitric  Acid. — Of  all  the  acids,  nitric  acid  has  been  used  most  fre- 
quently as  a  caustic  in  the  treatment  of  tumors.  The  eschar  is  of  a 
yellowish  color,  and  the  resulting  scar  is  small.  Nitric  acid  is  also 
a  good  hemostatic. 

Instead  of  resorting  to  cauterization  from  without,  French  surgeons 
devised  a  method  by  which  caustics  are  inserted  into  the  tissues  of  the 
tumor  through  punctures  from  difierent  points,  which  method  they 
termed  "  linear  cauterization."  The  first  attempts  in  this  direction  were 
made  in  1700  by  Deshaies  Gendrou.  His  method  consisted  in  intro- 
ducing pieces  of  caustic  paste  under  the  base  of  the  tumor,  with  the 
expectation  that  the  deep  cauterization  from  different  points  would 
eventually  separate  the  tumor  from  the  tissues,  when  it  would  be  cast 
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ofT  05  a  whole  with  the  eschar.      Under  the  name  of  "  cautcri^lion 
en  fliches"  Maisonneuve  in   1S57  developed  this  procedure.     He  in- 
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serted  arrow-shaped  pieces  of  chloride-of-zinc  paste  into  the  substance 
of  the  tumor  after  puncturing  it  at  diiferent  points  with  a  bistoury. 
He  described  three  methods  of  procedure:  First,  the  arrows  are  intro- 
duced on  the  same  level  in  such  a  way  that  their  points  meet  in  the 
centre  of  the  tumor  (Fig,  45);  second,  the  arrows  are  inserted  from  the 
surface  like  posts  driven  in  the  ground  (Fig.  46);  third,  an  arrow  was 
mserted  into  the  centre  of  the  tumor,  so  that  cauterization  should  pro- 
ceed from  the  centre  toward  the  periphery — "  cauterisation  centrate  " 

('•%'■  47)- 

In  the  removal  of  tumors  of  small  size  surface  cauterization  must 
be  resorted  to.  If  the  tumor  is  large.  Maisonneuve's  procedures  are 
preferable.  They  are.  however,  not  devoid  of  danger.  It  has  iiap- 
pcncd  in  the  practice  of  Maisonneuve  that  the  caustic  destroyed  the 
walls  of  large  blood-vessels,  and  upon  the  .separation 
of  the  eschar  troublesome  and  even  fatal  hemorrhage 
occurred.  The  writer  recollects  a  case  of  carcinoma 
in  the  parotid  region  that  was  treated  by  a  charlatan 
by  caustics,  Rcfore  the  patient  left  the  institution 
jirofuse  hemorrhage  occurred  after  separation  of  the 
la.st  eschar.  The  patient  was  informed  that  the  cure 
was  completed,  and  was  advi.sed  to  return  to  his 
home.  Soon  after  he  left  the  institution  there  oc- 
curred another  hemorrhage,  which  nearly  proved  fatal. 
Greatly  debilitated  and  almost  exsanguinated,  he  was 
brought  tn  the  Presbyterian  Hospital,  Chicago,  The 
dressings  were  saturated  with  blood.  An  anesthetic  was  administered, 
the  dri'ssings  were  removed,  the  neck  wa.i  disinfected,  and  the  common 
curolid  artery  was  tied.     Upon  examination  of  th^a^e  surface  partly 
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covered  by  granulations  and  partly  by  fungous  carcinoma-tissue,  a 
large  opening  in  the  external  carotid  artery  was  found  near  the  bifur- 
cation of  the  common  carotid.  The  surface  was  disinfected  and  the 
opening  in  the  vessel  was  tamponed  with  iodoform  gauze.  The  hem- 
orrhage did  not  return,  and  the  patient  left  the  hospital  in  the  course 
of  a  week. 

Immediate  a]id  complete  removal  of  a  tumor  is  accomplished  by 
the  employment  of  the  ligature,  the  ecraseur,  the  gal va no- caustic  wire, 
and  the  knife.  The  complete  removal  of  a  tumor  is  effected  in  the 
safest  manner  and  most  uxpcditiously  by  the  use  of  the  knife,  but,  as 
all  the  procedures  enumerated  above  are  still  endorsed  by  eminent 
surgeons,  and  as  all  of  them  are  occasionally  resorted  to.  they  merit 
a  brief  description. 

Ligature. — The  ligature  is  an  ancient  surgical  resource  in  the  treat- 


FiG.  40. — MalicHineuVE'k  caoitrEcior- 


ment  of  tumors.  Ambrosius  Pare  and  Dc  Saliceto  removed  with  it 
polypoid  growth.s  from  the  nasal  cavities  and  from  the  cervix  of  the 
uterus.  Miiyor  de.scribed  this  procedurL',  under  the  name  of  ligalure 
en  masse,  as  a  new  discovery,  improved  the  technique,  and  extended  its 
use  to  difTcrent  parts  of  the  body.  The  ligature 
was  used  in  two  ways:  i.  It  was  tied  so  firmly 
that  it  strangulated  all  blood-vessels,  producing 
rapid  necrosis  of  the  tumor ;  3.  It  was  tightened 
from  time  to  time,  in  order  to  cut  its  way  more 
slowly  through  the  tissues.  The  single  ligature 
was  used  in  tying  off  pedunculated  (ijrowths. 
Its  use  was  extended  to  the  removal  of  tumors 
with  a  wide  base,  with  the  introduction  of  the 
double  and  multiple  ligatures.  The  ligatures 
were  either  lied  on  the  surface  of  the  skin  or 
inserted  with  needles  around  and  under  the 
base  of  t^ic  tumor.  Whenever  pos.sible  a  ped- 
icle was  made  artificially  by  making  traction 
upon  the  tumor  before  inserting  and  tying  the   Fm.  49— Kod«ik'i™aTyinMni- 

men  I. 

ligatures,  or  by  dissecting  off  the  skin  around 

the  base  of  the  tumor.     The  percutaneous  ligature  lias  been  employed 


t-xlensivcly  in  the  trualinent  of  (iiigiuma.  Recently  absorbable  li| 
atures  of  catgut  and  kangaroo  tendon  have  been  sustitutcd  for 
silk  and  metallic  li^jaturcs  in  the  subcutaneous  ligation  of  "i-ascular 
growths.  Various  instruments  have  been  devised  fi>r  the  progres^- 
ivc  constriction  of  the  base  of  the  tumor  by  the  ligature.  Maiso^H 
ncuve's  (Fig.  48)  ii  constructed  upon  the  same  plan  as  Chas,saignac'a 
ccrascur.  In  Koderik's  instrument  (Fig.  49)  the  ligature  is  ttjjhtcncd  at 
intervals  over  a  row  of  perforated  shot.  Manec  contributed  lai^ly 
toward  the  perfection  of  the  technique  of  the  subcutaneous  hgature. 
He  devised  a  needle  for  this  special  purpose,  the  manner  of  use  of 
which  is  well  shown  in  Figure  50.  Fergusson's  method  (Fig.  51) 
is  simpler  and  does  not  require  a  needle  of  special  construction.  The 
great  objections  to  the  use  of  the  ligature  are  the  pain  it  causes 
and  the  liability  to  infection  that  attends  its  use.  The  ligature  is  used 
at  the  present  time  only  in  exceptional  cases  of  angioma.  The  aseptic 
ligature  shnuld  be  used,  attended  by  all  necessary  antiseptic  precautions. 


Fl<.,  so,— Mann'l  melhod  at  pcrcuUIMOUi  Utallan  nf  a  tumor  (aftn  Mincc). 

OalvanO'Caustio  Wire. — Recognizing  the  disadvantages  nf  the  silk 
and  metallic   ligatures  in  the  removal  of  iP——-.  Middeldoqif  in  1852 
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substituted  for  ligation  the  galvano-caustic  wire.     Like  the  ligature,  it 
has  been  used  in  severing  the  tumor  from  the  body  by  cutting  its  way 


FfGr  $1,— Ferguuon'i  percut^ineDm  li^nlure  (after  FcieusiddI. 

from  the  surface  and  by  destroying  the  tumor-tissue  subcutaneously. 
The  latter  method  of  application  has  proved  very  useful  in  the  treat- 
ment of  subcutaneous  angioma,  as  the  overlying  skin  is  protected 
against  cauterization  by  insulating  the  platinum  wire  at  the  points  of 
entrance  and  exit  The  gaU'ano-causlic  wire  has  been  a  great  improve- 
ment over  the  ligature,  as  it  completes  its  work  almost  as  quickly  as 
the  knife  and  leaves  a  wound  much  less  liable  to  infection.  One  great 
objection  to  the  use  of  the  galvano-cautery  is  the  well-known  fact  that 
the  apparatus  is  very  liable  to  get  out  of  order,  often  necessitating  a 
resort  to  other  measures.  With  few  exceptions  it  has  been  superseded 
by  the  needle-point  of  the  Pacquelin  cautery. 

Ecraeement  Lineaire. — The  removal  of  tumors  by  linear  crushing 
was  devised  by  Chassaignac.  The  parts  included  in  the  chain  or  wire 
of  the  ecraseur  are  divided  slowly  and,  if  no  large  vessels  are  present, 
bloodle-ssly.    Chassaignac  was  an  enthusiast  in  the  use  of  his  ecraseur 


Fic.  s»— Chasiilpiie'i  £h»in  icnueur. 


(Fi^;.  52}.     In  his  practice  it  almost  displaced  the  knife.     According  to 
Chassaignac's  own  directions,  the  tissues  should  be  divided  very  slowly, 
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ft>r  the  purpose  of  guarding  more  efficiently  against  hemorrhage.  That 
hemorrhage  is  not  always  prevented  even  by  exercising  the  greatest 
caution  is  well  known.  The  writer  has  seen  profuse  hemorrhage  from 
both  lingual  arteries  after  amputation  of  the  tongue  by  the  ecraseur. 
Khinologists  and  laryngologists  have  invented  minute  ecraseurs  upon 
which  they  rely  almost  exclusively  in  the  removal  of  polypoid  growths 
from  the  nasal  cavities  and  the  larynx.  The  general  surgeon  at  the 
present  time  .sekJom  resorts  to  the  ecraseur.     Mr.  Hutchinson  prefers 


Fig,  S3.— Wire  ^rucur. 


it  to  the  knife  t>r  the  scissors  in  removiiif:;  the  tongue,  but  few  sui^eons 
could  be  induced  to  follow  his  example. 

Avulsion. — The  remoi-al  of  a  pedunculated  tumor  by  torsion  is 
accomplished  by  grasping  the  pedicle,  as  close  to  its  attachment  as  pos- 
sible, with  a  piiir  of  strong  forceps  and  twisting  it  around  its  axis  until 
the  tumor  i.s  torn  from  its  bed.  This  lias  been  a  favorite  method  of 
remo\iiig  ]K>ly(K>id  growths  of  the  nose  and  the  uterus.  If  the  tumor 
is  soft,  the  removal  is  often  incomplete,  and  a  return  of  the  growth  is 
the  ride ;  if  the  pedicle  is  large  and  firm,  unnecessan-  damage  is  often 
inl1icto<.l  upon  the  organ  to  which  the  tumor  is  attached.  Avulsion 
should  •rive  wav  to  the  tialvano-caustic  wire,  to  the  ecraseur,  or  to 
enucleation. 

Extirpation. — The  general  surgeon,  with  few  exceptions,  removes 
all  tumors  by  extiqxUion.  This  method  of  er.idicaling  tumors  has 
precision.  The  knife  can  be  made  to  include  anv  tissue  that  may  pre- 
sent a  suspicious  apj>earance.  .unl  It  enables  the  >ur;.^eon  to  exanune 
the  tissues  as  ho  prix"<.vil>  with  the  operation,  and  thus  to  outline  more 
accur.itely  the  limits  of  the  tumor.  The  ojxT.iti.'n  can  be  performed 
piiinlessly  by  pl.teini;  the  p.itient  uniier  the  i:irlue;ice  of  an  anesthetic, 
and  the  wound  can  be  made  ti>  heal  b>'  primari,-  intention.  The  con- 
trast between  the  sjy.vdy  and  [\ii:ile<s  reni.na!  <.A  a  lumor  by  exdsion 
and  the  slow  and  (viinful  destruction  b>-  eaii-.!;v>  is  i;reat.  The  wound 
left  after  the  use  of  caustics  has  to  heal  b\-  a  s^ow  pn-nress  <£  grannlk- 
tion.  ,md.  as  so  often  hapfxns,  i:'.com;^!ete  ren-.owil  transforms  a  : 
t:uifous  into  an  ofx-n  ulceratini:  canirer.  with  .ill  the  risks  and 
\-eniences  incident  to  such  a  Cv>nditio:i.  Incomplete  remo\-al  li^ 
invari.ibl\-  results  in  ,iggr.\vation  of  \.\  the  k>cal  ccmcfii 
inflammation  which  fo'.lv>ws  cauterisation  imparts  a  ne 
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tumor-growth,  The  risks  of  hemorrhage  and  infection  are  much  greater 
after  cauterization  than  after  excision.  The  removal  of  benign  tumors, 
carcinoma,  and  sarcoma  by  extirpation  should  be  made  the  rule,  and 
the  use  of  caustics  be  reserved  for  exceptional  cases  of  carcinoma. 

The  idea  that  the  results  after  extirpation  of  malignant  tumors  are 
better  if  the  wound  suppurates  and  heals  by  granulation  is  wrong  both 
in  theory  and  in  practice.  Inflammation  is  one  of  the  most  influential 
factors  in  effecting  a  speedy  recurrence  if  the  tumor  has  not  been 
removed  completely.  In  i:rfirf>iition  of  tumors  it  shoiihi  be  tin-  aim  of 
tilt-  stirgcoH  to  secure  healing  of  the  ivoiimi  by  primary  iiittHtion.  If  the 
margins  of  the  wound  cannot  be  brought  into  apposition  by  suturing, 
Otving  to  the  remm'ol  of  an  extensii-e  area  of  skin  zvith  the  tumor,  tlu 
margins  should  be  approximated  as  far  as  possible  by  tension-sutures, 
and  the  remaining  surface  be  coi'cred  with  a  Wolfe  skin-graft  or  with 
a  mosaic  of  Thiersch  skin-grafts.  Ftw  the  purpose  of  preventing  ivound- 
complications,  ami  with  the  I'/cit'  of  sect/ring  speedy  healing  of  the  wound 
and  of  obtaining  an  ideal  functional  and  cosmetic  result,  it  is  absolutely 
necessary  to  resort  to  the  strictest  antiseptic  precautions  in  the  extirpation 
of  a  tumor,  irrespective  of  its  size  or  its  location. 

The   instruments   should    be  sterilized   by  boiling  for  at  least  ten 
minutes  in  a   1  per  cent,  solution  of  carbonate  of  soda.     Sterile  liga- 
tures, sutures,  and  gauze  sponges  should  be  used.     The  field  of  opera- 
tion  and   the  hands  of  the  operator  and  of  his  assistants  should  be 
disinfected  thoroughly  by  scrubbing  with  warm  water  and  potash  soap 
for  at   least  five  minutes,  followed  by  washing  in  a  I  ;  1000  solution  of 
corrosive  sublimate.     If  the  tumor  occupies  any  of  the  large  cavities,  the 
patient  must  be  prepared  thoroughly  for  the  operation  by  preliminary 
treatment  continued  for  several  days.     The  external  incision  should  be 
amply  large,  to  facilitate  deep  di.ssection.     The  danger  of  a  wound  is 
no   longer   estimated   by  its   size.     The   attempt  to   remove  tumors 
through   small   incisions   is   attended   by   greater   risks  of  injury   to 
important  structures  than  when  the  parts  we  wish  to  avoid  are  well 
exposed  by  a  large  incision.     The  incision  should  be  made  in  a  loca- 
tion and  direction  which  will  render  the  tumor  most  accessible  and 
rwhich  will   not  implicate  important  structures.     It  must  be  remem- 
bered that  tumors  often  displace  important  ve.ssels  and  nerves,  and  on 
this  account  special  care  is  necessary  to  avoid  these  structures  when 
uli^laced.      In    operating  upon  the  extremities  the  incision  should  be 
■Oade  narallel  with   muscles.     In  extirpating  tumors  of  the  neck   an 
■  ion  of  the  stemo-cleido-mastoid  muscle  is  usually 

^^K  ncision  is  preferred  by  some  operators  in  the 

^^H  rhyroid  gland.    Submaxillary  growths  should 
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be  approached  through  a  slightly-curved  incision  below  the  border  of 
the  lower  jaw.  In  amputations  of  the  breast  the  incision  is  prolonged 
behind  the  border  of  the  pectoralis  major  muscle  to  the  apex  of  the 
axilla.  Tumors  of  the  groin  are  laid  bare  by  making  an  incision 
parallel  with  and  a  little  below  Poupart's  ligament,  and  joining  it  by 
a  vertical  incision  over  the  femoral  vessels  extended  to  the  apex  of 
Scarpa's  space.  A  slightly-curved  incision  affords  more  room  than 
a  straight  one.  If  the  skin  or  the  mucous  membrane  over  the  tumor 
is  implicated,  it  is  included  between  two  elliptical  incisions  and  is 
removed  with  the  tumor.  After  a  benign  tumor  has  been  reached, 
cutting  instruments  are  laid  aside  and  the  tumor  is  removed  by  enucle- 
ation, using  for  this  purpose  the  finger,  Kocher's  director,  or  blunt- 
pointed  scissors.  Extirpation  of  osteoma  and  chondroma  requires  the 
use  of  the  chisel  or  the  saw.  Some  cysts  have  such  firm  attachments 
that  enucleation  is  impracticable,  in  which  event  their  removal  is  effected 
by  careful  dissection.  If  the  extirpation  of  a  tumor  requires  a  prelim- 
inary myotomy,  the  muscle  should  be  united  by  buried  absorbable 
sutures  before  the  external  wound  is  closed.  If  a  nerve  or  a  tendon 
is  accidentally  or  intentionally  cut,  it  is  united  in  a  similar  manner. 
If  an  important  fascia  has  been  divided,  it  is  separately  sutured.  As 
benign  growths  are  aseptic  pathological  conditions,  the  external  wound 
can  be  closed  throughout  by  sutures  and  sealed.  The  after-treatment 
should  include  rest  of  the  part  operated  upon,  which  can  be  secured 
by  rest  in  bed,  bandages,  splints,  etc.  Operations  for  carcinoma  and 
sarcoma  arc  attended  by  great  difficulties,  as  with  the  tumors  the  sur- 
geon must  include  a  zone  of  tissue  surrounding  them,  and  must  usually 
extend  the  operation  far  into  apparently  healthy  tis.sue  to  reach  and 
remove  the  products  of  regional  infection.  Two  great  difficulties  con- 
front the  surgeon  during  the  course  of  the  operation.  In  the  absence 
of  any  limiting  structures  he  is  often  in  doubt  concerning  the  amount  of 
tissue  he  should  include  with  the  tumor,  and,  again,  to  what  extent  he 
should  invade  the  vicinity  in  his  attempts  to  eradicate  the  disease.  No 
definite  rules  can  be  laid  down  to  guide  the  surgeon  in  deciding  these 
most  important  points  of  the  operation.  He  must  take  pathological 
•anatomy  as  his  guide.  It  is  well  known  that  sarcoma  follows  connec- 
tive tissue,  blood-vessels,  nerve-sheaths,  and  muscles.  The  surgeon 
must  therefore  include  as  much  tissue  in  the  direction  of  these  pathways 
as  is  permissible  with  the  importance  of  the  structure  involved.  The 
amount  of  tissue  to  be  included  must  necessarily  vary  witli  the  char;ictcr 
of  the  tumor,  its  location,  and  the  importance  of  the  structures  in  its 
vicinity.  The  farther  the  tumor  is  away  from  important  vessels  and 
nerves,  and  the  more  tissue  can  be  included,  the  better  will  be  the 
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results.  As  a  rough  estimate  the  writer  would  say  that  the  incisions 
should  be  made  at  least  an  inch  away  from  the  periphery  of  the  tumor. 
Sarcoma  of  bone  usually  demands  amputation,  although  recently  suc- 
cessful local  operations  have  been  made  in  cases  of  circumscribed 
myeloid  sarcoma.  If  amputation  is  performed,  the  entire  bone  should 
be  removed ;  that  is,  amputation  should  be  made  through  or  above  the 
proximal  joint.  In  the  removal  of  a  malignant  tumor  enucleation  must 
never  be  attempted :  the  tumor  must  be  excised.  Extirpation  here  means 
the  removal  not  only  of  the  tumor,  but  also  of  all  infected  tissues  in  its 
vicinity  or  in  the  same  region.  The  knife  or  the  scissors  must  be  used 
from  the  beginning  to  the  end  of  the  operation.  The  extirpation  of  a 
carcinoma,  unless  the  tumor  involves  a  free  surface  and  is  recent  and 
localised,  must  be  followed  by  excision  of  the  lymphatic  glands  of  the 
same  region,  whether  enlarged  or  not  enlarged.  The  tumor  and  the  string 
of  lymphatic  glands  should  be  removed  in  one  continuous  piece  by 
thorough  and  clean  excision.  It  has  been  slwwn  that  cardnotna  fre- 
quently selects  the  connective  tissue  as  pathways  for  local  infection  ;  hence 
as  much  of  the  connective  tisstte  as  possible  in  the  vicinity  of  the  tumor 
should  be  included  in  the  excision.  Muscles  are  often  divided  or  removed 
in  operations  for  malignant  tumors.  Partial  removal  for  tnalignant  dis- 
ease of  organs  not  essential  to  life  is  bad  surgery.  In  operating  for 
malignant  disease  parts  and  tissues  must  be  removed  regardless  of  the 
cosmetic  result.  The  surgeon  who  operates  with  a  view  of  securing  a 
good  cosmetic  result  is  very  liable  to  perform  an  incomplete  operation. 
Tlte  primary  indication  in  the  extirpation  of  a  malignant  tumor  is  to  re- 
move all  infected  tissues  ;  the  cosmetic  residt  is  of  secondary  consideration, 
and  can  be  improved  immediately  or  later  by  plastic  operation.  After 
operation  it  is  advisable  to  watch  the  patient  carefully,  and  in  case  of 
recurrence  to  repeat  the  operation.  By  following  this  course  there  is 
no  doubt  that  the  patient  is  made  more  comfortable  and  life  is  pro- 
longed, and  occasionally  a  radical  cure  is  effected  by  repeated  opera- 
tions for  local  recurrence. 

Contraindications  to  radical  operations  for  malignant  disease  are — 
I.  Metastasis;  2.  E.xtreme  old  age;  3.  Regional  infection  beyond  the 
reach  of  complete  removal  of  diseased  tissue  without  imminent  danger 
to  life ;  4.  Very  extensive  local  infection,  as  in  cases  of  diffuse  catucr 
en  cuirasse. 

Palliative  Treatment. 

Palliative  treatment  is  indicated   in  cases  of  inoperable  malignant 
tumors.     It  consists  in  protecting  the  tumor  against  irritation,  and,  in 
open  ulcerating  tumors,  in  partial  removal,  antiseptic  applications,  and 
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the  use  of  anodynes  to  subdue  pain.  If  the  tumor  is  on  the  sutfic 
it  should  be  protected  against  friction  by  the  clothing  by  a  compre 
of  aseptic  absorbent  cotton  held  in  place  by  a  bandage  or  t^  strips  i 
adhesive  plaster.  As  soon  as  indications  of  ulceration  appear,  the  su 
face  should  be  disinfected  thoroughly  and  be  protected  by  an  antisepi 
dressing,  so  that  when  the  tumor-tissue  is  exposed  the  ulcerated  su 
face  will  be  protected  against  infection.  If  the  ulcer  or  fungous  ma 
has  become  infected,  it  is  necessary  to  correct  the  fetor  by  the  emplq 
ment  of  strong  antiseptic  applications.  Chlorine-water,  solution  ofpe 
manganate  of  potash,  saturated  solution  of  acetate  of  aluminum,  ai 
solution  of  chlorinated  soda  (Labarraque's  solution)  are  most  efBde 
in  correcting  the  putrefactive  processes.  A  lO  per  cenL  solution  < 
chloride  of  zinc,  carefully  applied  with  a  camel's-hair  brush  to  the  drii 
surface  of  the  ulcer,  is  one  of  the  best  disinfectants.  The  writer  h 
found  a  solution  of  hydrate  of  chloral  (2 :  icx))  not  only  a  good  an 
septic,  but  also  a  local  anodyne.  The  stronger  antiseptics,  creosol 
carbolic  acid,  and  corrosive  sublimate,  must  be  used  with  caution, : 
the  prolonged  use  of  even  a  weak  solution  might  result  in  intoxicatio 
Vegetable  charcoal  has  been  popular  for  a  long  time  as  a  deodorin 
Great  benefit  oflen  follows  the  removal  of  fungous  granulations  wi 
a  sharp  spoon,  followed  by  an  enei^etic  use  of  the  actual  cautei 
This  treatment  is  frequently  resorted  to  with  decided  temporary  ii 
provement,  so  far  as  the  local  conditions  are  concerned,  in  the  palUatr 
treatment  of  inoperable  carcinoma  of  the  uterus.  Bleeding  from  tl 
ulcerated  surface,  commonly  of  capillary  origin,  is  best  controlled  I 
applying  a  few  layers  of  gauze  saturated  with  liquor,  fern  sesqi 
chlorati,  over  which  an  antiseptic  tampon  is  applied,  and  the  whole  ke 
in  place  with  the  dressing  applied  to  the  ulcer  by  broad  strips  of  a 
hesivc  plaster.  If  a  large  vessel  is  the  source  of  hemorrhage,  and  c 
be  tied  neither  in  loco  nor  at  a  distance,  the  antiseptic  tampon  will  ha 
to  be  relied  upon.  Very  little  is  to  be  expected  in  the  way  of  allei 
ating  pain  from  local  anodynes ;  of  these,  cocaine  has  proved  the  mc 
useful.  A  strong  solution  (10  per  cent.)  of  cocaine  applied  to  ulceratii 
carcinomata  of  the  cavity  of  tiic  mouth  has  tlone  much  to  relieve  pa 
and  dysphagia.  Arnott  derived  great  benefit  from  cold  applicatioi 
The  cold  coil  or  the  ice-bag  deserves  a  trial  as  a  local  anesthetic  Su 
cutaneous  injections  of  morphia  have  to  be  rolititi  upon  to  allay  pa 
and  to  procure  sleep.  The  smallest  dose  possible  should  be  coi 
mcnced  with  ;  the  dose  must  be  increased  rapidly  as  the  pain  increas 
in  severity  and  the  patient  becomes  habituated  tu  the  use  of  the  drt 
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A  RATIONAL,  systematic  classification  of  tumors  is  to  the  surgeon 
what  the  analytical  key  is  to  the  botanist.  A  uniform  system  of  classi- 
fication of  tumors  is  one  of  the  great  wants  of  modem  pathology,  and 
all  attempts  in  this  direction  have  proved  failures.  New  classifications 
are  being  introduced  from  time  to  time,  but  each  of  them  invariably 
represents  the  individual  author's  own  views  regarding  the  origin  and 
nature  of  tumors.  A  classification  which  will  be  intelligible  to  the 
student  and  of  practical  utility  to  the  surgeon  must  be  based  on  the 
histogenesis  and  the  clinical  aspects  of  tumors.  As  the  histologist 
traces  the  normal  tissue  to  its  embryonic  origin,  so  the  pathologist  must 
follow  the  tumor-cells  to  the  embryonic  matrix  which  produced  them, 
in  order  to  trace  tumors  to  their  primary  histogenetic  origin  and  to 
classify  them  upon  a  histological  basis.  The  botanist  includes  in  the 
same  class  wholesome  and  poisonous  plants  from  their  morphological 
resemblance,  and  the  pathologist  groups  together  tumors  which  have 
a  common  embryonic  origin;  but  in  making  a  classification  he  must 
make  a  subdivision  according  to  their  clinical  aspects,  which  means 
their  relation  to  the  surrounding  tissues  and  the  organism.  To  Virchow 
belongs  the  honor  of  having  attempted  the  first  systematic  classifica- 
tion of  tumors  on  a  histological  basis. 

ViRCHOw's  Classification. 

1.  Histioid; 

2.  Organoid ; 

3.  Granulomata; 

4.  Teratoid ; 

5.  Combination  tumors ; 

6.  Extravasation-  and  exudation-tumors ; 

7.  Retention-cysts. 

Among  the  histioid  tumors  he  included  all  tumors  composed  of  one 
kind  of  cells. 

The  class  of  organoid  tumors  he  made  to  include  all  tumors  com- 
posed of  several  kinds  of  tissue-elements  with  a  definite  typical  arrange- 
ment of  the  component  parts. 

1- 
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Among  the  infective  swellings  he  included  cardnoou  and 
calling  this  group  "  granulomata."  "  Teratoma  "  was  the  term  ^ipli 
to  tumors  composed  of  a  system  of  organs  arranged  in  an  impeffi 
manner,  of  course,  and  representing  different  parts  of  the  body,  a: 
sometimes  a  perfect  body,  such  as  dennoid  cysts  and  faetus  im  fat 

"  Combination  tumors,"  as  the  term  implies,  are  tumors  compos 
of  different  kinds  of  tumor-tissue  representing  two  or  more  histic 
tumors,  such  as  adeno-chondroma,  myofibroma,  etc. 

The  extravasation-  and  exudation-tumors  include  swellings  cc 
taining  blood,  scrum,  or  inflammatory  products. 

A  pure  histioid  tumor,  according  to  Klebs,  could  be  found  only 
a  very  small  epithelioma  and  a  small  sarcoma.  In  large  tumors  it 
represented  by  angioma. 

The  term  "organoid  "  as  applied  to  tumors  is  incorrect  and  mislea 
ing,  because  even  the  most  perfectly-developed  adenoma,  as  well  as 
the  rest  of  the  tumors,  lacks  physiological  function. 

Compound  tumors  occur  in  consequence  of  degenerative  chai^ 
or  of  change  in  the  type  of  tissue-growth  in  a  primary  simple  turn 

The  granulomata  and  the  extravasation-  and  exudatton-swellinj 
which  should  no  longer  be  classified  with  tumors,  will  be  eliminal 
from  our  classification. 

Retention-cysts  are  not  tumors,  but  have  so  much  in  common  w 
tumors,  and  occupy  such  a  conspicuous  place  in  the  differential  dii 
nosis,  and  require  so  frequently  the  same  treatment  as  tumors,  tl 
they  will  be  treated  under  a  separate  head  in  this  book. 

Cohnbeim's  Classification. 
Fibroma ; 
Lipoma ; 
Myxoma ; 
Chondroma ; 
Osteoma ; 
Auffioma ; 
Lymphangioma ; 
Lymphoma ; 
Sarcoma. 
Epithelioma ; 
Onychoma ; 
**uma; 
ima; 
ma; 
una. 


1.  Connective-tissue  type. 


2.  Epithelial  type. 
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I.  Archiblastic  neoplasms. 


-,  ^         f  Myoma  l^evi-cellularc : 

3.  Myomata.      {     /  ^  ■      ■>  1 

I  Myoma  stn-cellulare. 

-T  »      f  Neuroma; 

4.  Neuromata.  ■!   „,.  ',  .   , 

■  i  Glioma  (Klebs). 

5.  Teratomata,  j  (Virchow). 

The  classification  of  tumors  as  prepared  by  a  committee  of  the 
College  of  Physicians  and  Surgeons  of  London  is  very  defective,  as 
among  tumors  it  includes  swellings  the  product  of  other  pathological 
conditions. 

Williams's  Classification. 

1.  Lowly  organized : 
(  Squamous ; 

Epithelioma.  <   Cylindrical ; 
t  Glandular. 

2.  Highly  organized: 
Adenoma ; 

Cystoma  (neoplastic) ; 
Papilloma. 

1.  Lowly  organized : 
Sarcoma ; 
Myxoma. 

2.  Highly  organized: 
Fibroma ; 
Lipoma ; 
Chondroma ; 
Osteoma. 

Williams  and  Klobs  classify  tumors  into  archiblastic  and  parablastic, 
in  accordance  with  the  division  by  His  of  tissue  in  the  embryo.  For 
the  sake  of  simplifying  the  location  of  tumors  anatomically  in  the  diag- 
nosis, as  well  as  in  pointing  out  the  differences  of  structure  and  func- 
tion of  the  cells  of  the  epiblast  and  hypoblast,  we  shall  retain  the 
distinction  between  cpiblastic  and  hypoblastic  tumors, 

Virchow  from  a  practical  standpoint  divided  all  tumors  again  into — 
I.  Homologous ;  2.  Heterologous — terms  which  have  been  used  wrongly 
as  synonymous  with  the  designation  "  benign  "  and  "  malignant."  All 
maligitant  tumors  are  heterologous,  but  not  all  heterologous  tumors  are 
malignant.  According  to  Virchow,  a  heterologous  growth  is  a  tumor 
which  in  its  histological  structure  deviates  from  the  type  of  tissue  from 
which  it  grows,  while  a  homologous  tumor  is  one  which  reproduces 
the  type  of  tissue  of  the  part  or  organ  in  which  the  tumor  is  located. 
The  innocent  tumors  histologically  very  closely  resemble  normal  tissue ; 


2.  Parablastic  neoplasms. 


1.H  PATHOUHiV  A.\n    TREATMENT  OF  TUMORS. 

1)11  MK'h  n-stniiblaiicc:  can  be  seen  in  the  malignant  tumors.  The  (brmer 
ar^-  htiiuoK>('ous.  the  latter  heterologous ;  but  there  are  instances  where 
all  iiuuwiit  tumor  is  heterologous  (chondroma),  and  malignant  tumors 
)>iesei)t  A  homologous  appearance  during  the  earliest  stages  of  their 
ik'\ clojmient.  A  familiar  illustmtion  of  what  i-i  meant  by  the  term 
"  homologous  "  is  furnished  b}'  a  myofibroma  of  the  uterus,  because  it 
contains  all  the  tissue-elements  of  that  part  of  the  uterine  nail  with 
»  hich  it  is  in  contact.  A  chondroma  in  any  of  the  glands — as  the  paro- 
tid, nianimar}',  and  testick — represents  a  benign  heterologous  tumor, 
bivauMC  cartilage  is  not  a  normal  histological  constituent  of  these 
glaiKis,  According  to  Cohnheim,  all  chondrumata  arc  heterologous 
tuniors,  as  they  never  spring  from  cartilage  where  it  normally  exists, 
but  OL'ciir  in  bone  and  soft  tissues  where  cartilage  has  no  legitimate 
l>hyHiological  existence.  Using  the  term  "  heterologous  "  in  a  strictly 
[iraciical  f.cn>e,  the  only  tumors  that  are  destructive  are  those  which 
arc  hctertilogous  in  their  origin  and  location.  The  homologous  tumors 
uiaj'  iKCome  deslructi\e  onl>-  b\-  accident.  Heterotopic  tumors  are 
hctiioKigous  tiimoTs.  "  Heteroplasty  "  is  another  term  introduced  by 
\'ii\liim,  and  in  its  strictest  sense  it  takes  in  the  malignant  tumors. 
.Vii.inlinj;  to  ihe  views  of  this  author  as  to  the  origin  of  malignant 
Uiinoii.  ill  c.i-i'>  of  s.(rcoma  and  carcinoma  during  the  earliest  stages 
HI'  UKvl  with  mditleient  cells  which,  according  to  the  nature  of  the 
iiini.Hm.  aN-.iime  .111  epithelial  or  connective-tissue  tyjie.  It  must  be 
uiiii  iiilu'ii'd  tli.il  \'tivhi'w  entertained  the  belief  that  carcinoma  and 
-i.iii  I'lii.i  h.kvi'.i  koinmoii  origin  in  connective  ti->>iie.  and  that  during 
a   l.ilii    •■tai'.i'  Ulc  ni'v\  pioducts  tiilVer  a^  thiir  cellular  elements  reach 

U.iliiii  .iiiil  \\.iKK-\i't  >lio\\'.'ii  conclii-^i\ily  ili.ii  ipitheli.d  tumors  are 
111  \  I  L  ik  V .  I.^i'id  lu'iii  .1  I  I'liiKVtive-ti-.'-tii'  Tn,i!vi\.  l_iiicercaux,  Klebs, 
.iiul  .'Ui>i-.  Ii.oi- .Ailii>l.-il  t'loni  iIk-  nu-~oli',.i~;i,-  i;::;i<ts  endothelioma, 
.( -  |i,.n;;  t  -.['.iL.iii-  l\|>i'  ili>-;eK-  ic-eniSiliiiL;  i.:ii!''..i^;ii  .liui  hvpoblastic 
liiui.ii-.  I -iiu  >  K-iti\  iK'-->nlvil  enili'llu'li.il  ;i;;ii.>y^  "f  the  lymphatics 
><i  ill.  |K  uUnu  iim  .  Uv'tim,  I'l  (111'  .iLuhni'iii  .ir.ii  |iL;i;i':;i;ini  -.  Gaucher, 
.■I  Ul.  .(ik .  II  lU'iii  I  111'  iiiil.'llivli.i  I'l  )>i.'.>i;-\i-^.''-  .i:ul  Ivmphatic 
.,!,Lui.     \l.uL>i.l  .iii>l   \iilii.ni>t,  I't' the  lo'.in.i  tVo:n  tin-  v.i-LiiIar  endo- 

■-i.a.'ii  il.kiiii'  [till  ihi-  ■>.iiUi' u-l.ilii'n  cxi^l^  ivT^v.v  -.!rci>nia  and 
,  .1...  ■,li,  !i  ■111  I  I-  Imh.i  11  i.iii  iiii'in.i  ,iiulc)>i'.iK  :■,.■■.;;, i,  \\\  -\:.C  include 
,  ;i,l.  t'l.  'i.'iii  1  iiiii'iii;  I  111  iii.ilii;ii.nit  lu.s.  ■!''.,■  ^'.k'  t  ■.;:;;■  ■1-,  .i:;ii  thus 
.i,;!i,..  fc.4,fcl\  U'tli.  .  1-1-.  ilii.iti.'ii  in.iilc  i;t  .u\-.v,i,i;;v\  \i ::;;  i;:^- liivi.-ion 
..I  ,  ,ii'.-.^  .•  ii,  ».  It.  ml.'  (Ill-  tlii.v  j^i-iniin.il  'i,i\i;-  \\"i  -iui'.!  also 
,..,;i  .\.'.  ii>  -Ii.'H  \\\\\  til.-  .■ii.i.'llu'h.il  iv"  Mp-il'!.-  i-i'  h^:-.^  tran.s- 
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formed  into  ordinary  connective  tissue,  and  vice  versa,  and  that  their 
close  histological  and  pathological  relationship  to  the  connective-tissue 
Ltuinors  would,  a  priori,  tend  to  prove  that  they  arc  subject  to  tuinor- 
ribrmation  of  the  same  type  as  the  common  connective  tissue  of  similar 
histogenetic  origin.  From  a  practical  slandpoinl,  the  division  of  tumors 
according  to  their  clinical  aspects  manifested  by  their  relations  to  the 
adjacent  tissues  and  to  the  organism  has  always  been,  and  always  will 
be,  of  the  greatest  importance  to  the  surgeon.  Clinically,  tumors  have 
been  divided  into — 1.  Benign;  2.  Malignant;  3.  Suspicious.  We  have 
explained  elsewhere  why  the  third  class  should  be  abolished.  A  tumor 
is  villuT  benign  or  malignant.  The  tumors  classified  heretofore  as  sus- 
picious are  tumors  which  from  their  structure  or  location  present  con- 
ditions not  favorable  for  thorough  removal  by  the  usual  operations 
made  for  the  removal  of  benign  tumors.  Such  tumors  as  chondroma 
and  myxoma,  about  which  there  has  always  lingered  a  suspicion  as  to 
their  benign  nature,  from  a  practical  .standpoint  have  been  regarded 
as  innocent  growths,  and  incomplete  removal  is  responsible  for  many 
relapses  after  operation.  The  sudden  change  in  t/ie  clinical  behavior  of 
tumors  which  hai'c  been  pursuing  a  benign  course  for  perhaps  a  long  time 
is  no  n'idence  of  a  semi-ninlignant  nature  of  the  tumor,  but  is  an  ci'idence 
that  a  benign  tumor  lias  undergone  transition  into  a  malignant  stage,  or 
that  the  tumor  was  malignant  from  its  ineipiency,  and  has  passed  from 
a  latent  into  an  active  condition.  All  the  embryonic  germinal  layers 
furnish  matrices  for  benign  and  for  malignant  tumors.  The  clinical  type 
of  the  tumor  depends  upon  the  stage  of  arrest  of  development  of  the  cells 
composing  the  matrix  derived  from  the  embiyo  or  from  embryonic  cells 
of  post-natal  origin. 

The  cells  composing  the  tumor-matrix  produce  a  tumor  that  is  either 
benign  or  malignant.  We  shall  speak  of  benign  and  malignant  tumors 
of  the  epiblast  and  hypoblast  and  the  mesoblast.  A  benign  tumor  is 
one  which  never  extend-s  beyond  the  germinal  layer  in  which  it  had  its 
origin,  while  a  malignant  tumor  extends  to  and  involves  tissues  derived 
from  germinal  layers  other  than  the  one  from  which  it  had  its  origin. 
The  extension  of  a  tumor  to  adjacent  tissues  irrespective  of  their  strtHtiire 
or  their  embryonic  origin  has  been  regarded  for  a  long  time  as  the  most 
reliable  clinical  proof  of  the  malignant  nature  of  the  tumor. 

Wc  shall  classify  tumors  with  special  reference  to  their  origin  from 
the  difTerent  germinal  layer.* — the  epiblast,  the  hypoblast,  and  the  me.so- 
blast — and  to  the  stage  of  arrest  of  development  of  the  cells  composing 
the  tumor-matrix.  The  lowly-organized  tumor-tissue  will  represent  the 
malignant  tumors,  and  tumors  composed  of  highly-organized  cells  will 
include  all  benign  growtlis.    In  the  description  of  the  different  varieties 


136 


PATHOLOGY  AND  TREATMENT  OF  TUMOXS. 


of  tumors  the  benign  tumors  will  be  considered  first,  u  the  tissues  i 
which  they  are  composed  bear  a  closer  resemblance  to  normal  tiss 
than  do  the  tissues  of  malignant  tumors,  and  hence  the  deviation  fro 
the  laws  governing  normal  growth  and  nutrition  is  less  marked. 


I.  Epiblastic  and  hypoblastic 
tumors. 


2.  Mesoblastic  tumors. 


Author's  Classification. 
Papilloma ; 
Adenoma ; 
Cystoma ; 
Carcinoma. 
Fibroma ; 
Lipoma; 
Myxoma ; 
Chondroma ; 
Osteoma ; 
Angioma ; 
Lymphangioma ; 
Lymphoma ; 

IT     _  1     f  Laevi-ccllulare ; 
Myomata.  {  s^^^„„j^„. 

Neuromata./ Neuroma. {My;^^ 

(  Glioma  (Klebs); 
Sarcoma. 


Kpiblantic,  hypoblastic,  and  ^ 

mesoblastic  tumors.  j 

4.  Swellings  caused  by  reten-  ") 


Tvratomata. 


tion  of  physiological  se-  J-  Retention-cysts. 


crction. 


i 


Xlil.    PAPILLOMA    AND    ONYCHOMA. 


Papilloma. 

A  PAPILLOMA  is  a  non-malignant  epithflial  liimor  of  the  cutaneous  or 
mucous  surface.  The  essential  part  of  the  tumor  is  composed  of  epithe- 
hal  cells;  the  framework  is  furnished  by  the  connective  tissue  under- 
neath the  epithelial  proliferation.  The  tumor-tissue  proper  is  outside 
the  limits  of  the  vascular  area,  being  separated  from  it  by  the  mem- 
brana  propria.  The  tissues  of  the  epiblaat  and  the  hypoblast  possess 
no  independent  organ-producing  power,  as  their  blood-supply  is  derived 
from  the  mesoblast.  Kpitlielial  cells  in  the  normal  mcsoblast  have  no 
power  to  proliferate,  hence  in  cases  in  which  we  find  them  multiply- 
ing here  the  mesoblast  has  undergone  changes.  The  epithelial  cells 
receive  their  nourishment  from  the  blood-pla.sma  and  the  leucocytes. 
As  the  stioma  of  an  epithelial  tumor  is  derived  from  the  mesoblast,  an 
epithelioma  is  a  mi.\ed  tumor,  in  which,  however,  in  accordance  wilh  the 
law  of  the  legitimate  succession  of  cells,  the  epithelial  cells  are  derived 
from  the  epiblast  or  the  hypoblast,  and  the  connective  tissue  from  the 
mesoblast.  The  development  of  new  tissue  from  these  sources  is  usu- 
ally unequal :  sometimes  the  product  of  one.  and  sometimes  that  of  the 
other,  predominates.  The  unequal  representation  of  the  two  different 
tissue-elements,  epithelial  cells  and  connective  tissue,  in  this  form  of 
tumor  has  given  rise  to  a  great  deal  of  confusion  in  classification.  As 
papillary  formations  are  found  in  many  tumors  not  belonging  to  this 
varietj",  and  as  in  many  specimens  fibrous  tissue  predominates,  Virchow 
objected  to  papilloma  as  a  separate  variety  of  tumors.  Rokitansky 
also  treated  papilloma  as  a  variety  of  fibroma.  Virchow  proposed 
the  name  fibroma  papillan'.  However,  in  most  tumors  which  deserve 
the  designation  "papilloma"  the  epithelial  elements  predominate  and 
impart  character  to  the  tumor — the  reticulum,  if  it  predominates,  being 
an  accidental  product.  It  is  the  intention  of  the  writer  to  show,  as  far 
as  possible,  in  connection  with  every  variety  of  tumors,  the  counter- 
part in  the  normal  tissues  of  the  body.  A  papilloma  of  the  skin  under 
low  power  presents  in  a  hypertrophic  condition  all  the  tissues  of  which 
the  skin  is  composed. 

Histology  and  Patholoey. — Papilloma  of  the  skin,  as  shown  in 
Figures  54  and  55,  represents  the  same  papillary  structure  as  the  sldn, 
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the  number  of  papillx  depending  on  the  size  of  the  tumor.  In  papil- 
loma of  the  hypoblast  the  villi  correspond  with  the  papillse  of  the 
epiblastic  papilloma.  The  connective  tissue  and  the  vessels  occupy 
the  centre  of  the  papilla  (F'g-  55.  ")■  ^nd  present,  on  vertical  section 
of  the  tumor,  finger-like  projections  conical  in  shape,  the  base  corre- 
sponding with  the  base  of  the  tumor,  and  the  apex  with  the  summit 
of  each  papilla.  The  epiblastic  papilloma  is  covered  by  stratified  layers 
of  squamous  epithelial  cells.  The  new  cells  are  produced  near  the 
vascular  territory  (Fig.  55,  b).  As  the  cells  become  older  they  lose  the 
liquid  part  of  their  contents  by  exposure  on  the  surface  and  by  more 


'  .\ 


^^i 


^s^^m^i 


'-/ 


!.'ti' 


PlC>  54. — SectioD  at  huniiiD  ^kin  (aTr^r  Plcntall :  ,i,  stralum  comeurn ;  6,  imtum  luqiduiD  i  r,  «Lrfttulll 
fnuuEoauin;  ri,  HTHiuta  Alalpighii;  I.  /.  papkllary  BUd  rccicular  bycii  al  corium  :  £-,  alraiuni  of  »djpaic  lit- 
lUd ;  A,  I,  spiral  and  imiEbt  ponions  or  duct  of  awcal^lojid ;  k,  coUaI  portEan  oT  »weat-ftUind  ;  /.  vaAAibr 
loop)  DccupyiniE  pnpillB  of  fiorium. 

distant  removal  from  the  va.scular  supply,  forming  the  homy  layer  of  the 
papilloma  (Fig.  55.  f).  The  papilloma  of  the  hypoblast  is  composed  of 
a  connective-tissue  stroma,  usually  softer  and  more  va.scular  than  that 
of  epiblastic  papilloma,  and  of  cells  corresponding  in  type  to  the  cells 
of  the  mucous  membrane  in  which  the  tumor  is  located.  The  pave- 
ments of  cells  which  constitute  ilie  essential  part  of  the  tumor  are  made 
up  of  cylindrical  cells.  As  hypoblastic  tumors  are  constanlly  exposed 
to  maceration  by  the  contents  of  the  hollow  organs  in  which  they  are 
located,  the  epithelial  cells  become  (Edematous  and  are  very  liable  to 
undergo  myxomatous  degeneration.     Even  by  excluding  the  papillo- 
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mata  of  inflammatory  origin,  we  have,  so  far  as  the  texture  of  the 
tumor  is  concerned,  two  varieties — (i)  hard  and  (2)  soft.  The  density 
of  a  papilloma  depends  on  the  amount  and  character  of  the  stroma  and 
the  location  of  thi.   tumor.     If  the  stroma  is  abundant  and  compact. 


FiQ,  )5.^FftpUJiiiiiai  oT  ikio  -,  X  Y>  {Surgical  Clinic.  Riuh  Medical  College.  Chlcairci) :  a,  cannflctiirc  iIhub; 
b,  onbryoaLc  epIthellaL  cells ;  c,  old  tqiiniDf^ut  opilhoUfll  celU. 

and  if  the  tumor  is  not  exposed  to  maceration  by  constant  moisture, 
the  tumor  is  firm  ;  on  the  contrary,  if  the  stroma  is  scanty,  if  the  con- 
nective-tissue fibres  are  loosely  arranged  and  vascular,  and  if  the 
epithelial  cells,  by  constantly  imbibing  moisture  from  their  environ- 
ment, become  cedematous.  the  tumor  is  soft.  The  former  conditions 
are  most  frequL-nlly  presented  by  tumors  of  tlic  skin  and  of  mucous 
membranes  derived  from  the  epiblast,  and  the  latter  condition  by  tumors 
l^of  mucous  membranes  lining  hollow  viscera  and  paved  with  columnar 
aithelium.  In  some  instances  a  papilloma  is  covered  by  columnar 
epithelia  if  the  tumor  occupies  a  Eocation  surrounded  by  squamous 
epithelia.  Hard  papillomata  are  found  most  frequently  in  the  skin  and 
in  the  mucous  membrane  of  the  lip,  mouth,  soft  palate,  nose,  larynx, 
urethra,  vagina,  and  cervix  uteri.  The  soft  variety  is  found  most  fre- 
quently in  the  mucous  membrane  of  the  intestinal  canal  and  of  the 
Ider.    If  a  number  of  papillomatous  tumors  develop  simultaneously 
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or  in  succession  in  the  same  neighborhood,  they  form  tumor-masses 
of  greater  or  less  circumference  with  a  mushroom-like  surface.  The 
papillary  excrescences  are  often  branclied.  producing  the  so-called 
"  dendritic  vegetations."  This  condition  is  often  found  upon  mucous 
surfaces.  If  the  papilloma  is  not  subjected  to  injury  and  is  otherwise 
surrounded  by  favorable  conditions  for  rapid  growth,  it  often  elongates 
into  a  delicate  filamentous  tumor,  as  is  frequently  seen  in  the  bladder. 
The  connective-tissue  core  conveys  vessels  and  nerves  to  each  papil- 
lary growth,  the  vessels  forming  loops  as  in  the  papilla:  of  normal 
skin  and  in  the  villi  of  the  intestinal  mucous  membrane.  In  papillary 
growths  in  joints  the  vessels  are  absent.  In  benign  epithelial  tumors 
of  the  skin  we  often  find  epithelial  cells  in  concentric  layers  arranged 
in  pearl-like  masses,  a  proof  of  the  independent  proliferation  of  the 
epithelial  cells.  A  papilloma  never  attains  great  size,  large  tumors  of 
this  kind  being  met  with  only  as  a  result  of  the  confluence  of  a  number 
of  tumors.  By  the  aggregation  of  numerous  tumors,  masses  the  size 
of  a  fist  are  observed  in  the  rectum  and  upon  the  prepuce  and  the  labia 
majora.  An  individual  tumor  seldom  exceeds  the  size  of  acherr>'.  The 
growth  of  a  true  papilloma  is  always  very  slow,  papilloma  manifesting 
in  this  re.spect  much  less  activity  than  infective  papillomatous  growths. 
Among  the  degenerative  processes  which  most  frequently  affect  papil- 
lomatous tumors  are  cretefaction,  myxomatous  degeneration,  and  ulcer- 
ation. Cretefaction  often  arrests  the  further  growth  of  a  papilloma  of 
the  skin.  Myxomatous  degeneration  most  frequently  attacks  tumors 
of  hypoblastic  origin.  Ulceration  is  the  result  either  of  mechanical 
irritation  or  of  infection  with  pathogenic  microbes  through  an  abrasion 
or  a  fissure  of  the  surface  of  the  tumor.  If  in  a  pedunculated  papil- 
loma the  principal  artery  becomes  thrombosed,  cither  in  consequence 
of  an  injury,  such  as  twisting  of  the  pedicle  or  traction,  or  as  one  of 
the  results  of  an  accidental  inflammation,  gangrene  of  the  tumor  is 
produced,  usually  resulting  in  a  permanent  cure.  I'sammoma  is  very 
prone  to  undergo  calcification  which  limits  tumor-growth — a  fortunate 
occurrence,  considering  the  importance  of  the  locality  occupied  by  such 
tumors. 

Transformation  into  Malignant  Tumors. — Of  all  tumors,  [japillo- 
mata  are  most  liable  to  undergo  malignant  transformation.  The  irrita- 
tion to  which  such  tumors  arc  frequently  exposed  by  their  location  upon 
a  surface  will  account  satisfactorily  for  this  well-established  clinical  fact 
This  transition  is  observed  most  frequently  in  tumors  which  occupy  local- 
ities most  exposed  to  irritation.  We  seldom  hear  of  a  papilloma  of  the 
cavity  of  the  mouth  undergoing  such  a  transformation,  while  carcinoma 
frequently  originates  in  a  papilloma  of  the  lip.     Papilloma  constitutes 
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a  more  frequent  starting-point  of  a  carcinoma  than  of  a  sarcoma.  The 
deepest  stratum  of  epithelial  cells  is  composed  of  young  cells  which 
are  in  touch  with  the  mcmbrana  propria,  which,  so  long  as  the  tumor 
remains  benign,  constitutes  an  impermeable  partition  between  the  essen- 
tia! tumor-elements  and  its  stroma,  the  subcutaneous  or  submucous 
connective  tissue.  If,  in  consequence  of  prolonged  irritation  or  other 
exciting  causes,  this  partition  is  damaged,  the  embrj'onic  cells  have 
access  to  the  vascular  part  of  the  tumor,  and.  once  there,  the  trans- 
formation from  a  papilloma  into  a  carcinoma  takes  place.  If,  on  the 
contrary,  fetal  "  rests  "  or  post-natal  embryonic  cells  in  the  connective- 
tissue  part  of  the  tumor  become  environed  by  causes  favoring  tumor- 
growth,  the  papilloma  is  transformed  into  a  sarcoma.  Such  a  trans- 
formation was  observed  by  Simon  in  a  papillary  growth  of  a  joint. 
Sarcoma  of  the  skin   has  occasionally  a  similar  origin. 

Topography. — Papilloma  is  met  with  in  various  parts  of  the  body, 
but  some  parts  arc  more  predisposed  to  it  than  others.  It  is  most  fre- 
quent in  localities  most  exposed  to  irritation.  We  shall  not  include 
papilloma  of  an  infective  origin — as  warts,  condylomata,  and  molluscuni 
contagiosum,  all  of  which  are  inflammatory  swellings  and  not  true 
tumors — in  the  discussion  of  the  topographical  distribution  of  papil- 
loma. Warts  (verruca)  come  and  disappear  mysteriously.  They  increase 
in  size  much  more  rapidly  than  papilloma,  and  they  often  disappear 
spontaneously.  Condyloma,  another  papillomatous  inflammatory  swell- 
ing resembling  in  its  structure  papilloma,  almost  always  appears  mul- 
tiple in  places  where  skin  and  mucous  membrane  meet  and  are  bathed 
with  infective  di.scharges.  usually  of  a  gonorrheal  origin.  The  vulva, 
the  prepuce,  and  the  anal  region  arc  the  parts  most  frequently  affected 
by  condyloma.  The  removal  of  the  primary  causes  usually  results  in 
a  speedy  cure.  Molluscum  (Bateman)  or  epithelioma  contagiosum 
(Virchow)  is  now  generally  recognized  as  an  inflammatory  swelling. 
Its  contagiousness  is  the  best  possible  evidence  that  it  is  not  a  tumor. 
Haab  succeeded  in  producing  it  artificially  in  animals  by  inoculation. 
Austrian  and  English  dermatologists  have  traced  its  starting-point  to 
sebaceous  glands.  The  papillary  growths  of  non-infective  origin,  the 
true  benign  epithelial  tumors,  do  not  disappear  spontaneously;  their 
growth  is  limited  by  an  inherent  limitation  of  tissue-proliferation  or  by 
degenerative  changes.  These  tumors  have  a  very  wide  distribution, 
and  the  more  important  localities  inhabited  by  them,  and  the  different 
clinical  varieties,  will  now  be  discussed. 

Skin. — Papilloma  of  the  skin  occurs  in  two  principal  forms:  i. 
Comu  cutaneum;  2.  Fibrous  papilloma.  In  the  former  variety  the 
tumor  is  composed  almost  exclusively  of  cpibla.stic  tissue;  in  the  latter 
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the  connective  tissue  derived  from  the  mesoblast  is  present  in  varj'ing 
prn  portions. 

Cornii  Ciitaneiini — The  cutaneous  horn  represents  a  form  of  pap- 
illoma in  which  the  tumor  is  composed  almost  exclusively  of  desic- 
cated cpithilial  cells  correspondinf;  with  the  horny  layer  of  the  skin. 
The  old  cells,  instead  of  becoming  desquamated,  remain  attached  to 
the  tumor-matrix,  forming  projections  var^-ing  in  length  from  half  an 
inch  to  twelve  or  more  inches.  Such  horns  are  found  most  frequently 
on  the  scalp,  temple,  forehead,  eyelid,  nose,  lip,  cheek,  shoulder,  arm, 
elbow,  thigh,  leg,  knee,  toe,  axilla,  thor.ix,  buttock,  loin,  penis  (Fig.  56), 


Fro.  56, — (.'dfiku  tiiiiiic 


1.1  I.CI.I1  (jficr  Piek). 


and  scrotum.  The  matrix  of  such  tumors  is  very  vascular.  Homy 
tumors  of  the  skin  can  readily  be  enucleated,  and  they  seldom  return 
after  removal.  A  post-natal  matrix  for  cutaneous  horns  i.s  fumi.'^hed 
most  frequently  by  scars.  Cruveilhier  described  a  sficcimen  of  cornu 
cutaneum  which  originated  from  a  scar  following  a  burn  of  the  forearm, 
the  tumor  reaching  such  an  enormous  size  that  amputation  became 
necessary  (Fig.  57).     The  tumors  in  this  case  were  multiple. 

That  desiccation  is  not  the  sole  cause  in  the  production  and  fixation 
of  such  an  enormous  mass  of  epithelial  cells  is  shown  by  the  fact  that 
papillomata  of  a  similar  .structure  are  occasionally  found  in  dermoid 
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and  sebaceous  cysts.  The  matrix  of  a  cutaneous  horn  undoubtedly 
not  only  possesses  the  inherent  capacity  of  producing  epithelial  cells 
very  rapidly,  but  also  furnishes  the  cement-substance  which  fixes  the 
old  epithelial  cells,  thus  preventing  their  removal  by  desquamation. 
There  is  no  reason  why  papillomata  should  not  develop  as  secondary 
formations  in  epithelial  tumors  of  either  a  benign  or  a  malignant  type. 


rio.  17.'— Comua  culJintA  fr^m  Ihc  scaf  of  n  bum  (jincr  CnivellhEer), 

Not  infrequently  we  6nd  in  the  interior  of  an  adenoma,  a  cystoma,  or  a 
carcinoma  papillary  growths  which  resemble  in  every  respect  the  surface 
papillomata,  and  which  impart  to  the  tumor  additional  pathological 
and  clinical  characteristics,  Papillomatous  cy.sts  of  the  ovary  (Fig.  58) 
arc  regarded  with  special  interest  by  the  surgeon.  A  semi-malignant 
nature  was  assigned  to  them  long  ago.  There  can  be  no  doubt  that 
in  many  instances  such  tumors  are  malignant  from  the  beginning, 
but  in  other  instances  the  papilliimata  are  benign  and  remain  .so.  The 
desquamated  epithelial  cells  furnish  here  a  part  of  the  contents  of  the 
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cysts  (Fig.  58,  rf).  As  in  surface  tumors,  the  epithelial  cells  are  strati- 
fied. Tumors  of  large  size  arc  formed  by  the  aggregation  and  coales- 
cence of  numerous  smaller  tumors. 

'Y\\&  fibrous  papUloniala  of  the  skin  occupy  most  frequently  the  region 
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epJlhclia]  ccUt ,  t,  prulifcTaling  anal. 

of  the  face,  scalp,  and  hands ;  they  are  of  slow  growth  and  never 
attain   large  size. 

Respiratory  Organs. — The  larynx  is  the  most  frequent  .seat  of  papil- 
lomata.  Morgagni's  pockets  are  their  favorite  locations.  They  appear 
as  isolated  affections  or  as  multiple  tumors  closely  aggregated,  giving 
to  the  mass  a  cauliflower-like  appearance.  The  symptoms  will  vary  ac- 
cording to  the  size  and  the  location  of  the  tumor.  Hoarseness,  cough 
harassing  in  character,  and  difficult  breathing  alternating  with  tempo- 
rary attacks  of  dyspnea,  are  some  of  the  leading  clinical  features.  Not 
infrequently,  papilloma  of  the  larynx  undergoe.'*  transformation  into  car- 
cinoma, as  was  probably  the  case  in  the  instance  referred  to  in  the  sec- 
tion treating  of  the  Transformation  of  Benign  into  Malignant  Tumors. 

Digestive  Tract. — Tile  mucous  membrane  of  the  cavity  of  the  mouth 
is  derived  from  the  epiblasi  and  i.'i  frequently  the  .seat  of  papilloma. 
The  favorite  localities  are  the  mucous  membrane  of  the  check,  the 
prolabium  of  the  lip,  the  tongue,  the  soft  palate,  and  the  pharynx.  The 
naso-pharyngeal  space  is  frequently  studded  with  papillomatous  vegeta- 
tions. The  stomach  is  almost  exempt  from  this  aflection.  The  fre- 
quency with  which  the  mucous  membrane  of  the  intestinal  canal  is 
affected  increases  in  a  downward  direction.  Papillonjata  are  rare  in  the 
intestines,  while  in  the  rectum  they  are  most  frequent,  and  are  either 
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sessile  or  pedunculated,  constituting  a  frequent  form  of  polypus  of  this 
organ.  The  writer  has  repeatedly  seen  the  mucous  membrane  of  the 
lower  part  of  the  rectum  studded  with  papillary  tumors  varying  in  size 
from  a  hcmpseed  to  a  cherry  (Fig, 
Sg).  The  symptoms  which  attend  this 
alTection  of  the  rectum  are  hemor- 
rhage, usually  slight,  tenesmus,  and 
a  glairy  discharge. 

Urinary  Organs. — The  urinary 
tract  is  very  often  the  seat  of  papil- 
looia,  and  no  part  of  it  is  exempt. 
Papillomata  are  frequently  located  in 
the  urethra,  and  especially  around  the 
margin  of  the  meatus  in  the  female. 
In  this  locality  they  are  often  multi- 
ple, and  they  are  a  source  of  great 
distress  to  the  patient.  The  tumors 
are  very  vascular,  are  extremely  sen- 
sitive to  touch,  and  are  the  source  of 
great  pain  during  micturition.  Papil- 
lomata of  the  male  urethra  are  more 
frequent  than  was  formerly  supposed,  and  their  presence  can  now  be 
ascertained  and  their  removal  be  facilitated  by  the  use  of  the  urethro- 
scope.    They  simulate,  and  have  usually  been  mistaken  for,  stricture. 

Papilloma  of  the  bladder  is  a  frequent  affection  of  this  organ.  The 
connective  tissue  is  usually  abundant  and  carries  with  it  one  or  more 
vessels  of  considerable  size.  The  main  stem  of  the  tumor  usually  gives 
off  branches  which  in  turn  again  become  branched,  giving  to  the  tumor 
an  arborescent  structure  (Fig.  60).  As  the  connective-tissue  core  of  the 
tumor  is  often  covered  by  only  one  layer  of  epithelial  cells,  and  the  ulti- 
mate branches  are  often  exceedingly  delicate,  it  is  easy  to  understand  that 
such  tumors  frequently  give  rise  to  hemorrhage.  If  the  principal  artery 
of  such  a  tumor  is  eroded  or  torn,  the  hemorrhage  may  become  alarm- 
ing and  even  fatal.  Sometimes  small  fragments  of  such  a  tumor  are 
voided  with  the  urine  or  are  removed  in  the  eye  of  the  catheter,  afford- 
ing the  surgeon  an  opportunity  to  make  a  correct  diagnosis,  by  the  aid 
of  the  microscope,  in  what  was  before  an  obscure  case.  The  cysto- 
scope  renders  valuable  assistance  in  ascertaining  not  only  the  existence, 
but  also  the  exact  location  and  character,  of  the  tumor.  The  liability 
of  such  growtlis  to  become  transformed  into  malignant  tumors  is  well 
known  and  generally  recognized.  A  very  interesting  case  of  papil- 
lomatous tumors  of  the  pelvis  of  the  kidney  is  reported  by  Murchison 
10 
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and  quoted  by  Sutton.  The  pelves  of  both  kidneys  were  similarly 
afTcctcd,  and  the  bladder  contained  two  similar  tumors,  one  on  each 
side  near  the  ureteral  orifice.  Sutton  believes  that  in  this  ca.se  the 
tumors  in  the  bladder  were  secondary,  and  were  caused  by  the  implan- 
tation of  tumor-cells  from  the  primary  tumors  upon  the  mucous  mem- 
brane of  the  bladder.  While  this  mode  of  origin  is  possible,  it  is  more 
hkely  that  the  tumors  developed  from  so  many  different  tumor-matrices 
indeijendently  of  one  another.  Multiple  papilloma  of  the  same  surface 
or  organ  is  not  of  rare  occurrence. 


Pic.  tn.—piipilLoini  of  <he  Undiln  (>((«  P»l>). 

Female  Organs  0/  Generation. — The  external  genitals,  the  uterus, 
and  all  its  appendages  represent  conditions  favorable  to  the  origin 
and  development  of  papillomatous  tumors.  We  shall,  of  course,  ex- 
clude infective  papillary  swellings,  which  are  of  such  frequent  occur- 
rence upon  the  external  genitals  of  gonorrheal  patients  and  syphihtics. 
The  labia  (Figs.  61,  62)  and  the  fringes  of  the  hymen  are  frequently 
the  starting-points  of  such  growths.    The  tumors  may  be  either  single 


PAPILLOMA   AND  ONYCHOMA. 


147 


Fig    4^1.— PapillacDJl   of   H^t  greater  labium  ^aficr    Wlpi;kc1).  a.  rriiiDr  labium;  h,  ili]41ed  mcaius  of  tlio 
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or  multiple,  sessile  or  pedunculated.  In  the  absence  of  irritating  dis- 
charges they  occasifiji  but  little  inconvenience,  and  they  arc  usually 
accidentally  discovered  in  examinations  for 
other  affections. 

The  so-called  "  erosions  "  of  the  mucous 
membrane  of  the  cen'ix  uteri  present  under 
low  power  the  typical  structure  of  a  papil- 
loma. Many  of  the  .^mall  polypoid  growths 
of  the  cervical  canal  are  papillary  tumors. 
The  uterine  mucous  membrane  is  often  the 
seal  of  multiple  papillarj'  tumors  which  may 
produce  profuse  menstruation  and  other 
symptoms  .simulating  chronic  endometritis  or 
malignant  disease  (Fig.  63).  Papilloma  of 
the  Fallopian  tubes  has  been  described  by 
Hennig  in  1876.  Doran  first  described  a 
true  papilloma  of  the  tube  in  1*^79,  whilst 
Sutton  is  of  the  opinion  that  this  tumor  is  an 
adenoma.  Landau.  Kalienbach.  arid  Eberth, 
however,  support  the  papilloma  theory,  as 
thej'  find  that  in  its  earliest  stage  the  growth  is  a  papillary  elevation  or 
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villus,  and  not  a  glandular  structure.  On  the  other  hand,  it  is  quite 
possible  that  the  tumor  described  by  Sutton  is  a  distinct  aflection  from 
papilloma,  and  is  developed,  if  his  theory  be  correct,  from  his  normal 
tubal  glands;  if  incorrect,  from  Recklinghausen's  Wolffian  relics.  The 
same  theory  may  explain  the  occurrence  of  tubular  cells  found  by 
Doran  in  primary  tubal  carcinoma. 
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Papiilomata  may  develop  upon  the  surface  of  the  ovarj'.  but  morej 
frequently  from  the  wall  of  glandular  cysts(Fig.  58).  Papillary  tumorSi 
upon  the  surface  of  the  ovary  h.ivc  been  observed  by  Gusscrow,  Klebs,l 
Birch- Hirschfeld,  and  Winckel.  The  intragUndular  papilloma  of  the 
ovary  will  be  described  more  fully  in  connection  with  p  ro  life  rati  ngJ 
papillaiy  cy^ts  nf  the  ovary. 
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Brain. — The  brain  is  developed  from  the  epiblast,  but  papillary 
tumors  of  this  organ  are  exceedingly  rare.  The  choroid  plexuses  are 
fringed  with  tufts  of  cpitlielium-cnvercd  villi  which  occasionally  become 
the  seat  of  papillary  tumors.  Doiity  tie.'icribes  a  case  of  this  kind  in 
which  the  tumor  attained  the  size  nf  a  bantam's  egg.  The  patient  was  a 
boy  seventeen  years  old,  and  the  tumor  produced  focal  symptoms  which 
enabled  the  medical  attendant  to  localize  the  tumor  accurately  during 
life.  Sutton  is  of  the  opinion  ihat  psamnioma  is  an  epithelial  tumor, 
but  the  majority  of  pathologists  assign  to  it  an  endothelial  origin,  and 
it  will  be  discussed  more  fully  in  connection  with  cpiblastic  tumors. 

Bia^Qosia. — The  greatest  difticulty  encountered  in  the  diagno.sis  of 
papilloma  is  to  diflerenliate  from  it  inflammatory  pnpillarj-  swellings 
and  carcinoma.  Inflammatory'  swellings  usually  grow  rapidly  and 
appear  as  a  multiple  aflection.  The  microbic  cause  can  often  be  a.scer- 
tained.  The  swellings  frequently  present  signs  and  symptoms  of  in- 
flammation which  are  lacking  in  papilloma.  The  difficult>'  would  be 
greatly  increased  if  a  papilloma  were  at  the  same  time  in  a  condition 
of  inflammation.  Inflanmiatory  papillary  swellings  may  occur  at  any 
time  of  life,  the  only  essential  cau.se  being  the  presence  of  pathogenic 
microbes  in  quantity'  sufficient  to  produce  either  a  subacute  or  a  chronic 
inflammatory  proces.s.  Papilloma  is  most  frequent  in  adults  and  in 
persons  past  middle  life.  Age  is  an  important  factor  in  the  diflerential 
diagnosis  between  papilloma  and  carcinoma.  Carcinoma  affects  most 
frequently  persons  past  middle  life.  A  papillarj-  carcinoma  almost  with- 
out exception  is  indurated  at  its  base — a  condition  absent  in  jiapilloma. 
In  doubtful  cases  the  microscope  will  decide  the  diagnosis.  The  part 
of  the  tumor  that  it  is  most  important  to  subject  to  microscopic  ex- 
amination is  the  base.  If  sections  from  this  part  of  the  tumor  show 
no  epithelial  cells  on  the  vascular  side  of  the  membrana  propria,  the 
tumor  is  benign  ;  the  presence  of  even  a  limited  number  of  epithelial 
cells  in  the  subcutaneous  or  submucous  connective  tissue  is  a  positive 
evidence  of  malignancy.  Papillomata  of  the  meninges  of  the  brain 
and  of  other  inaccessible  organs  which  produce  no  symptoms  cannot, 
of  course,  be  recognized  during  life;  if  they  produce  symptoms,  these 
mu-st  be  studied  carefully  and  be  referred,  if  possible,  to  their  proper 
source.  Papillomata  of  the  larynx,  urethra,  bladder,  uterus,  and  rectum 
must  be  seen  before  they  can  be  recognized,  and  for  this  purpose  the 
difTercnt  instruments  that  render  them  accessible  to  sight  must  be  em- 
ployed. 

ProKnoeis. — Papillomata  never  attain  a  large  size,  consequently  they 
only  become  a  source  of  danger  to  life  if,  by  causing  compression  of  an 
important  organ  or  by  blocking  an   important  passage,  the  function  of 
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an  organ  is  impaired  or  ^Mlished  A  papillary  tumor  at  the  base  of 
the  brain  may  result  in  fatal  cerebral  compression.  A  paplloina  of  tlie 
larynx  may  be  caught  in  the  rima  glottidis,  and  produce  death  from 
suffocation.  Another  element  of  danger  is  hemorrhage.  A  papilloma 
of  the  bladder  has  often  been  the  source  of  serious  and  even  &tal 
hemorrhage.  The  liability  of  a  papilloma  to  undergo  transformation 
into  a  malignant  tumor  must  also  be  taken  into  consideration,  and 
should  be  regarded  as  a  forcible  argument  in  favor  of  early  operative 
treatment. 

Treatment. — The  only  treatment  of  a  papilloma  is  a  radical  opera- 
tion. The  tumors  being  usually  small,  they  can  be  destroyed  1^  the 
enei^etic  use  of  the  needle  or  the  knife-point  of  the  Pacquelin  cautery, 
or  be  removed  by  excision.  The  cauterization  or  excision  should  in- 
clude the  entire  tumor-matrix ;  if  this  is  not  done,  a  recurrence  will 
almost  surely  follow  the  operation.  Incomplete  removal  of  a  pa[Hlloma 
will  also  favor  tran.sformation  of  the  balance  of  tumor-tissue  into  a 
malignant  tumor.  Laryngeal  papillomata  can  be  removed  with  a 
snare,  aided  by  the  use  of  the  laryngoscope,  or  by  laryngotomy. 
Laryngo-fissurc  is  the  preferable  method  if  there  is  any  question 
concerning  the  benign  nature  of  the  tumor.  Small  papillomata  of 
the  uterine  cavity  and  the  cervical  canal  can  be  removed  with  a  sharp 
spoon  followed  by  the  use  of  the  Pacquelin  cautery  (cervix)  or  of 
a  safe  caustic  (uterine  canal).  Papillomata  of  the  urethra  require  in 
their  removal  the  urethroscope.  When  the  tumor  has  been  thor- 
oughly expo.sed  to  sight  it  can  be  removed  by  torsion  or  by  linear 
crushing.  Papillomata  of  the  bladder  can  be  rendered  sufficiently 
accessible  to  operative  removal  only  by  a  suprapubic  incision.  The 
Trendelenburg  posture  will  greatly  facilitate  the  openition.  The  tumor 
is  removed  either  by  tor.sion,  by  the  wire  ecraseiir,  or,  if  broad  and  flat, 
by  scraping  it  away  with  a  sharp  spoon  or  a  finger-nail.  If  the  bed 
of  the  tumor  can  be  exposed  sufficiently  well  to  .sight  and  touch,  it 
should  be  cauterized  lightly  with  the  actual  cautery  for  the  purpose 
of  arresting  hemorrhage  as  well  as  to  destroy  remnants  of  the  tumor, 
which,  if  left,  would  give  rise  to  a  speedy  recurrence. 

Onychoma. 
Virchow  described  a  papillary  tumor  of  the  matrix  of  nails  under 
the  name  of  onychogryphosis  (Fig.  64),  and  distinguished  it  from  an  inflam- 
matory hyperplasia  occupying  the  same  locality,  which  he  called  onycho- 
■  mycosis,  A  papillary  tumor  of  that  part  of  the  cutaneous  surface  occu- 
pied by  the  nails  resembles  in  structure  and  in  ph)'sical  appearance  the 
comu  cutaneum.    Such  a  tumor  is  composed  almost  exclusively  of  the 
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product  of  epithelial  proliferation,  and  it  has  a  vascular  base.  A  true 
nail-horn  usually  appears  clinically  as  a  single  tumor,  while  the  inflam- 
matory swelling,  onychogryphosis,  is  a  multiple  affection  attacking  at  the 
same  time  or  in  succession  a  number  or  all  of  the  nails  of  boUi  hands. 


Fio.  64. — OnychogryphotU  of  loq;  DaLural  uik  (aricr  Zielqe)- 


The  inflammatory  form  nf  onychoma  is  extremely  common  in  the  toes 
of  bedridden  |»atients,  especially  old  women  and  those  who  are  filthy. 
The  true  onychoma  occurs  in  persons  in  perfect  health  and  under  the 
best  sanitary  and  hygienic  conditions.  Tlie  nail  often  reaches  several 
inches  in  length  and  becomes  curved,  resembling  a  ram's  horn.  The 
writer  removed  a  nail  of  this  kind  which  was  three  inches  in  length. 
A  recurrence  of  the  tumor  can  be  prevented  with  certainty  only  by 
extiqjation  of  the  whole  matrix  of  the  nail. 


XIV.   ADENOMA. 

A/>K.V(>.v.A  is  a  fifHi'ffn  epitliilial  tumor  ^vhich  in  structure  resembles 
the  glandular  tissuf  of  the  organ  in  zvliieh  the  tumor  is  located.  Ade- 
noma is  the  second  variety  of  benign  tumors  of  the  cpiblast  and  the 
hy)x>bla5t.  The  relation  of  the  epithelial  cells  to  the  basement  membrane 
is  the  reverse  of  that  of  papilloma  ;  that  is.  the  basement  membrane  is  on 
the  outsitie  of  the  parenehyma  of  the  tumor,  instead  of  on  the  inside,  as 
is  the  ease  in  papilloma.  In  papilloma  of  the  eutaneous  and  mucous 
surfaces  the  cellular  elements  of  the  tumor  often  become  detached  and 
permanently  lose  their  connection  with  the  tumor ;  in  adenoma  the  cells 
are  ee-nfined  in  hollmo  spaces  bounded  by  the  basement  membrane,  and 
they  or  the  unabsorbable  prmlucts  of  their  regressive  metamorphoses 
remain  permanently  as  a  part  of  the  tumor.  These  differences  in  the 
anntoniicnl  structure  of  the  timior  will  ^o  far  to  explain  why  a  papil- 
loma never  attains  a  large  size,  and  wh\-  the  size  to  which  a  ra^ndly- 
proliferating  adenoma  nia>-  attain  is  unlimited.  In  reference  to  the 
relation  of  the  tumor-cells  to  the  subcutaneous  or  submucous  connec- 
tive tissue,  there  exists  a  gri.-at  analog>-  Utween  jxipilKima,  epithe- 
lioma, adenoma,  and  glanilular  carcinoma,  .An  aileiioma.  as  its  name 
implies,  is  a  glamlular  tumor,  Urtxa  included  under  the  term  "ade- 
noma" all  circumscribed  ■^luiduUr  swellings,  Cornil  and  Ran\*ier 
embraceil  in  this  cla.ss  only  gl.uidular  tumors  comjvsed  of  new  gland- 
ular tissue.  In  the  strictest  eliotogio.il  and  ]\ith,'!,'j;ic.il  >en-c  the  term 
should  be  limited  to  glandular  tumors  eontaiiirij;  aiU:ioni.itous  tis- 
sue priHiuceil  from  .1  tumor-m,itii\  indejviHlent'.y  ot"  ihe  pre-existing 
glandular  tissue.  As  adenoma  is  present  1:1  all  t:;e  ;.;'.iv;i.!',;',ir  organs, 
the  cells  of  which  il  is  cominv^ed  rc-iemS!,-  the  t\:<-  vt"  cells  of  the 
gland  or  duct  in  which  the  tunun  is  loe.iteJ  t.;!,;:;J.;;L-.r  :L:-.!iors,  how- 
ever, are  found  in  Uvalities  where  i;:ai;v!-.  ,!.'  ■.•.,■;  :^---v,i":y  exist.  In 
such  instances  the  tumor  ^!c\c\';v.  eithev  !;(-;;  .i  r;M;r-\  ,:"  embryonic 
cells  displaced  and  isot.UiNl  dmutj;  Kt.il  '.:'... — :he  ^,-e.i  ",-,■:  ■  rests' — or 
from  a  matrix  of  embryonic  cel'.^  i::  .1  ^;",v:-v,  ■■.•o:.;->  ,—  .iccx.s?or>- 
gland.  Such  accessor,-  glanvN  .ire  K>^;vi  :;■  :':■,•  \  ,■■■:•,  :"  -eirA- all 
the  glandular  organs.  nv>t.tK.>  the  t!i\  :o;.i,  ;\;  ■,:■,;-  -  •  ,v,  !-\er.  kid- 
neys, and  mammary-  gland      ,\ik(U'm.it.t  ,v-e  :,•.;,;  ,;.::,;   .-.er  ;::  the 
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axillary  space  unconnected  with  the  mammary  gland.  A  fetal  matrix 
in  the  vicinity  of  the  umbilicus,  derived  from  the  intestinal  tract,  may 
give  rise  to  adenomata  representing  intes- 
tinal glands.  Tumors  of  this  kind  were  ob- 
served by  Kiistner  and  Heukelcm,  and  were 
freely  supplied  with  unstripedmusciilarfibres. 
Glandular  tumors  springing  from  a  post-natal 
matrix  of  embryonic  ceils  are  necessarily 
confined  to  normal  or  accessory-  glands. 

The  histological  similarity  between  an 
adenoma  and  the  normal  tissues  in  which 
such  a  tumor  may  be  located  is  well  shown 
in  Figures  65  and  66.  The  difference  be- 
tween .in  adenoma  and  normal  gland-tissue, 
from  a  physiological  standpoint,  is  best  shown  by  tumors  of  glands 
in  continuous  physiological  activitj--.  such  a.s  the  liver  and  the  kidneys, 
from  the  absence  of  gland-ducts  and  the  presence  of  an  atypical  in 
place  of  a  typical  circulation. 


F^ri-  6j- — Tranufcrt*  leclfon  of 
Mlicluor  Ivii^  hilctiini:  crd4?|[-  the 
Ifidividikiil  rubulci  art  tcii.-irqicJ  E^y  (he 
hbrout  ttroitiA  or  Ehc  mucou  (4IICT 


Fio.  66.— Polypiu  (sdcnomal  of  Kcium,  thowing  the  glanrlt  of  i)ie  i.iiBor;  X  )*>  l-'fi"  O.J,  Hioiillen): 
d,  ftland  lined  by  calumruT  epithelium;    Aj  slromJl  of  the  tumor 


Histology  and  Pathology. — The  histogenesi.i  of  adenoma  has  been 
referred  either  to  a  congenital  matrix  of  embryonic  cells  in  glandular 
organs,  accessory  glands,  or  di.splaced  islets  of  embryonic  cells  (hetero- 
topic), or  to  embryonic  cells  of  post-natal  origin  in  glands  and  acces- 
sory glands.  Like  the  papilloma,  it  receives  its  stroma  and  its  blood- 
supply  from  the  mesoblast.  The  glandular  part  of  a  tumor  remains 
in  an  adenoma  permanently.  The  most  important  distinctive  featur 
between  a  localized  or  diffuse  hyperplasia  of  a  gland  and  an  adeno 
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is  the  absence  of  function  in  the  latter  in  common  with  all  other  tumors. 
The  absence  of  ducts  prevents  the  escape  of  the  products  of  cell-pro- 
liferation, frequently  resulting  in  the  formation  of  cysts  the  contents 
of  which  vary  according  to  the  nature  of  the  degenerative  processes 
which  occur  in  the  cells  of  the  parenchyma  of  the  tumor.  Tumors  in 
the  interior  of  internal  organs,  as  a  rule,  attain  greater  size  than  tumors 
of  the  cutaneou.s  or  the  mucous  surfaces.  Adenoma  of  the  breast 
seldom  exceeds  the  size  of  a  walnut.     The  essential  structure  of  an 


adenoma  is  the  stroma  of  fibrous  or  myxomatous  connective  tissue 
containing  newly-formed  glands  of  either  the  acinous  or  the  tubular 
variety.  A  central  space  between  the  epithelial  cells  can  invariably  be 
found,  representing  the  glandular  spaces  in  normal  glands. 

Most  of  the  my.xoniatous  polypoid  growths  are  glandular  tumors. 
Adenoma  containing  tubular  glands  presents  ou  section  under  the 
microscope  the  appearance  of  tubular  glands.  The  cells  are  arranged 
in  a  single  layer  or  in  .stratified  layers ;  the  centre  of  each  tubule  shows  | 
a  space  toward  which  the  unattached  parts  of  the  cells  converge. 
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Adenoma  composed  of  acinous  glandular  tissue  shows  on  section 
under  the  microscope  spaces  lined  by  flat  epithelial  ceils  (Fig.  67).  The 
stroma  varies  in  amount:  if  abundant,  the  tumor  is  hard;  if  scanty,  soft. 
The  blood-vessels  follow  the  stroma  and  supply  each  tubule  or  acinus 
of  the  tumor  with  an  irregular  network  of  capillary  vessels.  The  cells 
of  an  adenoma  are  subject  to  fetty,  mucoid,  and  colloid  degeneration. 
The  stroma  frequently  undergoes  myxomatous  degeneration.  The 
progressive  accumulation  of  the  degenerated  products  of  cell -pro  life  ra- 
tion leads  to  cyst-formation.  Such  cysts  vary  in  size  from  micro- 
scopical spaces  to  cavities  which  contain  many  quarts  of  fluid.  The 
largest  cysts  are  found  in.  or  in  the  vicinity  of,  the  ovary.  The  fetal 
remains  of  ducts  in  the  vicinity  of  the  ovary  give  rise  to  the  formation 
of  adenoma  containing  tubular  structures  the  vegetative  power  of 
which  is  much  greater  than  that  of  the  Graafian  follicles.  The  liability 
of  an  adenoma  to  become  transformed  into  a  glandular  carcinoma  is 
perhaps  greater  than  that  of  papilloma.  In  fact,  according  to  D.  J. 
Hamilton,  carcinoma  is  preceded  by  an  adenomatous  stage  (Fig.  68), 
an  opinion  advanced  years  ago  by  Gouley  of  New  York.  The  earliest 
evidences  that  such  an  occurrence  has  taken  place  are  a  more  active 
multiplication  of  epithelial  cells 
and  their  migration  through  the 
basement  membrane  intn  the  con- 
nective tissue  outside  the  limits 
of  the  tumor  (Fig.  68,  b\ 

Etiology. — The  essential 
cause,  the  matrix  of  embryonic 
cells,  has  been  referred  to  in  the 
introductory  remarks  of  this  sec- 
tion. Of  the  exciting  causes, 
trauma,  irritation,  and  inflamma- 
tion are  the  most  influential. 
Adenomata  are  found  most  fre-, 
quently  in  organs  the  seat  of  pe- 
riodical congestion,  such  as  the 
mammarv'  and  prostate  glands, 
the  uterus,  and  the  ovaries.  They 
are  common  also  in  mucous  pas- 
sages the  seat  of  catarrhal  affec- 
tions, such  as  the  nasal  cavities 
and  the  rectum.    Adenoma  is  met 

with  most  frequently  in  the  young  and  in  persons  not  beyond  middle 
life.     The  greater  frequency  of  adenoma  of  the  ovary  as  compared 


FiQ,  6a. — OrvtlupfncDi  of  a  cancer  of  Ihe  aunnnm : 
■  td  oradcDomalouf  jciiil  becDmtii)[  cancerous  .  X  )5d 
jxllcr  O.  J.  H^mUlun):  .1,  ity  t^cWQViiVm-  iwrtUaf 
cX  iv-  acinu  I  b,  the  cclli  of  it  tijDJlar  iwflling  which 
have  brakcn  au(  anil  arc  invadfng  ihe  »uirDunJin| 
ttroDw;  f .  pan  *1<ich  u  cADcefoua. 
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production  of  tumor-growth.  We  shall  find  that  benign  glandular 
tumors  frequent  localities  and  organs  tlie  seat  of  prolonged  vascular 
fluxions  and  exposed  to  intercurrent  affections  which  are  calculated  to 
diminish  the  physiological  resistance  of  the  tissues. 

Skin. — Adenoma  of  the  skin  is  represented  by  the  two  kinds  of 
glands  found  in  this  structure,  tlie  sebaceous  and  the  sudoriparous 
glands.  Retention-cysts  of  these  glands  are,  of  course,  excluded  from 
present  consideration.     True  adenomata  of  tJie  skin  are  very  rare. 

Adenoma  Sebaceum. — Sebaceous  glands  found  in  other  tumors,  such 
as  dermoid  cysts,  are  not  tumors,  but  hyperpla.stic  glands.  Liicke 
removed  an  ulcerating  sebaceou,s  tumor  from  the  nose  of  a  man  eighty 
years  old.  He  suspected  that  the  tumor  was  a  carcinoma,  but  micro- 
scopic examination  showed  only  convolutions  of  sebaceous  glands  and 
interglandular  connective  tissue — no  trace  of  carcinoma.  The  tumors 
when  small  assume  the  shape  of  sebaceous  glands.  In  larger  tumors 
the  glajidular  tubules  form  a  convoluted  mas.s.  Demme  described  a 
large  sebaceous  adenoma  of  the  skin  of  the  scrotum.  The  few  cases 
of  sebaceous  adenoma  that  have  been  reported  appear  to  show  that  this 
tumor  is  found  almost  exclusively  in  the  aged,  and  that  the  face  and 
the  scrotum  are  its  favorite  localities.  Anatomically,  this  tumor  is  dis- 
tinguished from  a  retention -cyst  by  the  presence  of  numerous  tubules 
instead  of  one  cavity,  as  is  the  case  in  retention -cysts  tFigs.  69,  70), 

Adenoma  Sudoriparum. — Sudoriparous  adenoma  was  first  described 
by  Vemeuil.  Virc how's  doubts  regarding  the  existence  of  such  a  tumor 
have  not  been  confirmed  by  later  investigations.  Lotzbeck  observed  a 
case  in  which  the  tumor  was  congenital.  In  Thierfelder's  case  the 
tumor  occupied  the  diploc,  but  communicated  with  the  skin,  in  which 
it  undoubtedly  had  its  origin.  The  growth  of  the  tumor  takes  place 
from  the  deeper  part  of  the  tubule,  which  elongates  and  becomes  more 
convoluted  than  normal  sweat-glands  (Fig.  71).  According  to  Vemeuil 
and  Demarquay,  the.se  tumors  may  reach  the  size  of  a  fist,  and  may 
manifest  a  great  tendency  to  ulceration ;  they  have  been  mistaken  for 
angioma.  The  growth  of  the  tumor  is  slow.  Sweat-gland  adeno- 
mata have  been  observed  most  frequently  upon  the  skin  of  the  face. 
Demarquay  saw  such  a  tumor  the  size  of  an  egg  in  the  axillary  space; 
Vemeuil,  one  upon  the  sternum  and  one  upon  the  back. 

Digestive  Trad. — Adenomata  of  the  cavity  of  the  mouth  are  rare. 
Ill  the  stomach  adenoma  occupies  most  frequently  the  pyloric  part,  and 
may  attain  the  .size  of  a  hen's  egg  and  cause  pyloric  obstruction.  It  is 
more  frequent  in  the  intestinal  mucous  membrane,  and  is  often  the 
direct  cause  of  invagination.  The  mucous  membrane  of  the  rectum  is 
more  frequently  affected  by  adenoma  than  is  the  remaining  part  of  the 
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whole  intestinal  tract.  The  majority  of  cases  of  polypus  in  this  local- 
ity have  an  adenomatous  structure,  Port  has  recently  collected  13 
cases  of  multiple  adenoma  of  the  intestinal  tract  which  terminated  in 
carcinoma.  The  patients  ranged  in  age  from  10  to  30  years.  In  a 
number  of  the  cases  more  than  one  member  of  the  family  was  similarly 
afffcted.  The  prognosis  is  grave,  even  in  the  event  an  operation  is 
jK-rformt'd,  as  out  of  the  13  cases  g  died.     Only  in  4  cases  did  the 
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(i|>cr.ttiotl  rejiiill  in  relief  for  a  considerable  length  of  time.  In  Helfe- 
rivir*  caie  till-  pyloric  end  of  the  stomach  was  the  seat  of  a  similar 
AlTcctlon,  and  llie  disease  led  to  extensive  glandular  metastasis.  Nearly 
all  the  ndcntimatii  of  the  mucous  membrane  lining  the  gastro-intestinal 
tanal  present  in  section  under  the  microscope  a  tubulated  appearance. 
AUoilomA  of  the  rectum  (Fig,  72)  is  more  frequent  in  children  than  in 
«dulls-     The  tumor  increases  slo'  "ec,  and  in  the  course  of  time 
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becomes  pedunculated.  Adenomata  in  this  locality  usually  vary  in 
size  from  that  of  a  cherry  to  that  of  a  walnut.  Al  the  base  of  the  tumor 
or  pedicle  the  mucous  membrane  of  the  tumor  is  continuous  with  that 
of  the  rectum.     The  symptoms  are  the  same  as  in  papilloma. 

Nasal  Cavitiis. — Many  of  the  polypoid  growths  of  the  nasal  cavi- 
ties are  adenomata.     Billroth  was  the   first  to  discover  gland-follicles 


Fig.  yj, — Adenoma  of  ihc  rccium;  ^  *a  cirrer  h-irLi  nihi  ^i  iniij.itI)  TTic  luiUDrli  enmpDKd  orglaniJuUr 
iptcn  ant},  hclwti^n  ihcniH  a  alrama  tiifilEralcd  by  siiitill  cdl4.  The  tltuciurt  of  die  lubulu  <Drr«a|jDibd9  with 
ih^  of  ibF  PL»rin>L  t^julkds  of  rhc  rtcLum.  'I'lic  ^lutitjula'  ipucca  are  lined  vfilh  CDlumnor  lcIIb  WUh  biual 
nudci  lurfUUfKleil  by  Ibc  meitlbr^RP  proftria,  Bi:iH<i:<^n  Ibe  rulunin;kr  cctli  here  qnd  there  can  be  tAcn  goblet' 
Ccllt  (e\-  Somt  of  ihc  glandt  are  cnLargeil  and  are  supplied  wjlh  Itferal  budt ;  olhcfi  dre  (ranftfbrmcd  iilia 
Ur(D  htjUaw  tpacei  [»»>.    Al  >  dilated  t^ood-vuteli  ar>c  seen  in  Ilic  (inxna. 


in  the  myxomatous  polypus  of  the  nose.  The  connective  tissue  sur- 
rounding the  adenomatous  growth  and  the  epithelial  cells  of  the  mu- 
cous membrane  covering  the  tumors  arc  in  a  hyperplastic  condition, 
caused  by  an  increased  blood-supply.  Adenoma  of  the  nasal  mucous 
membrane  often  appears  as  a  multiple  affection.  Catarrhal  inflamma- 
tion often  precedes,  and  frequently  attends,  adenoma  of  the  nose. 

Uunts  and  its  Appendages. — The  uterus  is  the  organ  most  frequently 


^y.  V»ii-«»  mUV  •■""I'  Wlnl  "111'  »ilcnomaioui  Kgeiaiioni  (after  Winck*!). 

.     ,)\m'mi»  '■*  fi'iind  as  a  single  tumor  or  in  iho  form 

, .. ,  v\*\vnny  the  entire  surface.     Adenoma  of  the 

■"-  f  S'  7*^  °'  °^  '^'^  cervix  seldom  increases  btyond 

■t   A  w\»l»Mt.     Th'"  tiinior  appears   first  as  a  small  nodule, 

mw   m»v-««»  uicinbraiic  ^  %  and,  if  it  increases  to  the 
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size  of  a  cherry-,  becomes  pedunculated.  Multiple  adenomata  of  the 
uterine  mucous  membrane  usually  remain  sessile.  Menorrhagia,  a  pro- 
fuse glairy  discharge,  and  dysmenorrhea  are  some  of  the  most  promi- 
nent symptoms  which  point  to  the  existence  of  adenomata  of  the 
mucous  membrane  lining  the  uterus. 

Adenoma  of  the  Fallopian  tubes  is  a  very  rare  affection.  Ascites 
is  sometimes  produced  by  tumors  in  this  locality,  as  the  increased 
secretion  provoked  by  the  tumor  escapes  into  the  peritoneal  cavity. 

Adenoma  of  the  ovary,  according  to  Waldeyer.  Thierfelder.  and 
Klebs,  does  not  originate  from  tlie  Graafian  follicles  so  frequently 
as  was  formerly  believed.  In  the  majority  of  cases  tlie  tumor  starts 
from  an  embryonic  tubular  matrix,  a  remnant  of  Pfliiger's  ducts. 
Glandular  tumors  of  the  ovary  appear  as  globular,  nodular  tumors  of 
widely  different  form  and  size.  Some  of  these  tumors  become  so  large 
that  they  exceed  the  weight  of  the  patient.  They  develop  beneath  the 
columnar  epithelial  cells  of  the  surface  of  the  ovary,  within  a  strong 
layer  of  connective  tissue  in  which  are  imbedded  the  blood-vessels. 
In  the  centre  of  this  vascular  connective- tissue  layer  a  small  space 
hned  with  cylindrical  cells  marks  the  beginning  of  the  adenoma  and 
the  incipient  formation  of  a  cyst.  Waldeyer  claimed  that  the  glandular 
spaces  are  lined  by  only  one  layer  of  epithelial  cells,  while  Rindfldsch, 
Bottcher.  and  others  found  several  layers.  Into  a  space  thus  formed 
other  tubules  project  and  open,  forming  secondary  cysts.  If  the  walls 
of  the  secondary  cysts,  by  distention  and  growth,  come  in  contact,  the 
joint  septum  formed  breaks  down  and  a  communication  between  the 
cysts  is  established.  Coalescence  of  many  cysts  in  this  manner  may 
result  in  the  formation  of  enormous  spaces.  Cruveilhier  and  Virchow 
found  in  the  jelly-like,  structureless  contents  of  such  cysts  blood- 
vessels, the  remnants  of  the  broken-down  septa.  For  this  kind  of 
glandular  cysts  Waldeyer  proposed  the  name  "'  myxomatous  cysts." 
In  typical  adenoma  of  the  ovary  the  cysts  do  not  reach  such  great 
size.  Constant  friction  on  the  surface  of  the  tumor  destroys  the  epithe- 
lial layer  and  leads  to  adhesions,  which  in  cases  of  glandular  cysts  are 
often  very  extensive  and  firm.  From  the  cyst-wall  form  buds  covered 
by  cylindrical  epithelium,  projecting  into  the  cyst  and  presenting  the 
appearance  of  placental  villi  (see  Fig.  58),  These  papillary  intracystic 
growths  carry  with  them  large  vessels  and  take  a  very  active  part  in  the 
proliferation  of  tumor-tissue.  By  perforation  of  the  cyst-wall  these 
papillary  excrescences  reach  the  peritoneal  cavity,  and  undoubtedly 
have  much  to  do  with  the  production  of  ascites,  which  so  often  attends 
this  form  of  ovarian  tumor.  The  small  cysts  contain  a  jelly-like,  homo- 
geneous substance.  The  larger  the  cyst  the  more  liquid  its  contents. 
11 
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Waldeycr  and  Spicf^clbci^  found   in   all   cysts  of  the   ovary  paral- 
bumin. 

Thyroid  Gland. — Tlie  thyriiid  is  otic  of  tl»e  ductless  glands.  It  is 
only  recently  that  its  physio  I  i><;ic.il  importance  has  been  ascertained 
definitely.  Clinical  observation  and  experimental  research  have  demon- 
strated that  the  ciim])lete  destruction  of  the  gland  by  disease  or  its 
removal  by  o.xtirjxition  results  in  myxedema  and  cretinism.  It  is  a 
compound  tubular  gland,  whose  excretory  duct,  the  thyro-glossal  duct, 
in  the  early  stages  of  the  organ  connects  the  tubules  with  the  mucous 
surface,  where  its  oiwning  corres]>onds  to  the  foramen  ca:cum.  It  is 
along  this  tract  that  remnants  of  the  gland  are  occasionally  found,  as 
welt  as  accessory  glan<ls  in  the  vicinity  of  the  organ,  which  may  become 
the  seat  of  adenomata  resembling  the  structure  of  the  thyroid  gland. 
This  gland  in  its  normal  conilition  contains  the  ]>roduct  of  one  of  the 
retrograde  tisMue-met:uin>rp hoses— colloid  material.     It  would  appear 

that  thi.s  tendency  of  the  cells  to  degen- 
eration into  colloid  material  inanormal 
condition  would  naturally  predispose 
adenomata  of  this  organ  to  the  forma- 
tion of  cysts.  \'irchow  divided  the 
benign  tumors  of  the  thyroid  gland 
into — (i)  Struma  hyperplastica ;  (2) 
^truma  gelatinosa  ;  (3)  struma  cystica. 
This  classification  is  no  longer  tenable, 
as  the  Ljelatinous  and  cystic  varieties 
repre-it-nt  only  an  advanced  stage  of 
adi'noma. 

The  ordinary  bronchocele.  mias- 
matic -^Irunia.  i-;  nut  a  true  tumor,  but 
an  infi'Ctivc  ^w^■llil)g  cau-icil  by  an  unknown  niicrolx'.  Knlargement  of 
the  gland  from  tlii-  caii-^c  is  an  endemic  aruvti'm.  The  true  glandular 
tumor  of  the  thyroid  is  prmliici-d.  like  otikr  tinnors.  from  a  matrix 
of  enihryonic  cclU.  It  is  in  this  ^^land  that  the  i-^.-icntial  cause  of 
tunior-formali-'n  lia-;  been  actual!)-  dcnion^t rated.  W'oltler  has  found, 
in  the  sul»tancc  of  i1k-  ^l.tnd.  cell  a^:^rc;4atioti<  which  tiiii  not  appe.^^  to 
belong  to  the  i^I.mii-^tructurc -mil  \\hicli  he  re^^anled  as  remnants  of 
embryonic  tissue,  l''roni  tlu-i-  di\cli>[>  tin-  .u!cno:ii.it:i.  Mo  formulates 
adon.'inata  a<  "epitheaal  new  To:  nialion- which  dcvcU'p  from  embryonal 
gland-matrices  with  a'>incai  va-cul.in/ation,"  Woltler  has  shown  that 
the  true  bciii'j^n  tunmr  of  the  thyroiil  gland  i.s  an  adenoma.  The 
greater  prev.ilence  of  adiiiom.H.i  in  di.-trict<  inhabited  by  miasmatic 
struma  is  an  import.uit  proof  of  ihc  part  taken  by  the  surrounding 
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tissues  in  turn  or- formation.  The  physiological  resistance  of  the  tissues 
is  diminished  by  the  infective  process,  and  matrices  of  embrj'onic  cells 
which  have  remained  in  a  latent  state  until  then  assume  active  tissue- 
pro  liforati  on  and  produce  a  true  ^'a-ndular  tumor. 

The  difference  between  an  infective  swelling  of  the  thyroid  gland  and 
a  true  tumor  has  already  been  pointed  out.  A  miasmatic  swelling 
>-ields  to  the  internal  and  external  use  of  iodine  preparations;  a  true 
tumor  is  not  affected  by  this  treatment.  Early  (triitnicut  of  a  miasmatic 
struma  is  a  prof>hy!actic  measure  against  tumor-formativn.  as  it  restores 
the  physiologifal  resistance  impaired  by  the  microbes  xoliich  produced  the 
struma.  The  glandular  tumors  are  always  imbedded  in  the  substance 
of  the  gland  or  in  the  miasmatic  struma,  and  are  encapsulated.  Fre- 
quently they  are  multiple.  Small  recent  cy.-its  always  contain  a  colloid 
substance.  Multilocular  cysts  are  formed  in  the  same  maiuier  a.s  in 
cystic  adenoma  of  the  ovary,  by  coalescence  of  two  or  more  cysts.    In 


Yvi-  'fi  — Enormmit  1uni»r  i-f  the  (hyrr'id  fbnd  ^jiAer  Brum). 


old  cysts  the  contents  become  more  liquid,  and  are  often  changed  other- 
wise by  hemorrhage  into  the  cyst  and  by  the  formation  of  numerous 
cholesterin-crystals.     Other   forms   of    regressive   metamorphosis   are 
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amyloid,  cheesy,  and  &tty  degeneration  and  caldBcation.  The  tumon 
often  attain  great  size.  Rose  has  shown  that  death  frcnn  sudden  suffo- 
cation is  caused  by  atrophy  and  softening  of  the  tracheal  rings  resuhii^ 
from  pressure  of  the  tumor.  The  trachea  in  such  cases  has  been  found 
flattened,  resembling  a  sabre-sheath.  Pressure-atn^hy  and  flattening 
of  the  trachea  do  not  take  place  in  proportion  to  the  size  of  the  tumor. 
A  small  tumor,  not  lai^r  than  a  hen's  ^g,  of  the  middle  lobe  oS  the 
gland  will  do  more  damage  to  the  trachea  than  will  a  lai^  tumor,  such 
as  that  shown  in  Figure  76.  When  a  tumor  has  attained  this  size 
pressure-symptoms  are  often  relieved  by  the  weight  of  the  tumor 
making  traction  away  from  the  trachea.  Retro-sternal  tumors  give  rise 
to  the  most  distressing  symptoms,  as  the  outward  growth  of  the  tumor 
is  opposed  by  the  unyielding  sternum.  Retro-tracheal  tumors  or 
tumors  encircling  the  trachea  are  also  the  source  of  great  suflering,  and 
demand  operative  treatment  It  is  generally  known  that  adenoma  of 
the  thyroid  gland  shows  no  tendency  to  increase  in  size  after  the  patient 
has  reached  his  fiftieth  year.  Numerous  cases  of  congenital  tumors  of 
the  thyroid  gland  have  been  recorded.  They  are  most  likely  to  occur 
in  localities  where  bronchocele  is  endemic. 

If,  in  a  person  past  middle  life,  a  struma  that  has  been  statkmaiy 
for  years  suddenly  and  without  any  special  provocation  commences  to 
increase  in  size,  it  is  very  probable  that  the  tumor  has  undergone 
transformation  into  a  carcinoma  or  a  sarcoma.  Malignant  disease  of 
the  thyroid  gland  is  more  likely  to  originate  in  a  pre-existing  tumor 
than  in  a  normal  gland.  Tumors  of  the  thyroid  gland  always  receive 
a  rich  blood-supply.  The  gland  is  so  abundantly  supplied  with  blood 
from  the  four  thyroid  arteries  that  excessive  vascularization  of  the 
tumor  invariably  occurs.  The  \'eins  of  the  capsule  of  the  gland,  if 
the  tumor  is  large  or  multiple,  often  attain  the  size  of  the  little  finger; 
the  superficial  veins  in  such  instances  are  also  enormously  dilated  (see 
Fig.  76). 

The  diflcrcntial  diagnosis  in  tumors  of  the  thyroid  gland  has  for  its 
object  to  distinguish  between  infective  swcllinf^,  adenoma,  cyst,  carci- 
noma, and  sarcoma.  A  miasmatic  bronchocele  presents  itself  as  a 
smooth  swelling  involving  usually  the  entire  gland.  It  is  endemic  in 
certain  districts  in  some  countries  (Switzerland  and  Austria),  and  it 
appears  usually  during  childhood  or  at  the  a(je  of  puberty.  A  few 
weeks'  treatment  with  preparations  of  iodine  will  make  an  impression 
on  the  swelling.  Adenoma  commences  as  a  small  nodule  in  the  sub- 
stance of  the  gland,  and  follows  the  movements  of  the  gland  Airing 
deglutition.  Adenoma  is  often  multiple  from  the  begir 
tional   nodules  appear  in  different  jMrts  of  the  ghif 
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Sarcoma  and  carcinoma  develop  in  preference  in  a  gland  affected  pre- 
viously by  infective  swelling  or  by  adenoma,  and  occur,  as  a  rule,  in 
adults  and  in  persons  of  advanced  age.  The  malignant  tumors  grow 
rapidly  in  size,  and  soon  render  the  tumor  immovable  by  extension  to 
the  surrounding  tissues.  Cysts  frequently  mark  an  advanced  stage 
of  an  adenoma.  Unless  the  cyst-wall  is  very  tense,  flucliialion  can  be 
elicited  without  difficulty.  If  any  doubt  exists,  an  exploratory  puncture 
will  furnish  the  desired  information.  A  miasmatic  swelling  or  an  ade- 
noma of  the  thyroid  gland  is  prone  to  become  the  seat  of  microbic  infec- 
tion during  an  intercurrent  infective  disease.  Tavel  studied  this  subject 
very  exhaustively  from  a  bacteriological  aspect,  and  reported  a  number 
of  cases  of  strumitis  in  which  he  found  in  the  inflamed  tumors  microbes 
similar  to  those  which  caused  the  general  infective  disease,  notably 
typhoid  fever. 

Treatment. — Owing  to  the  importance  of  the  operative  treatment 
of  tumors  of  the  thyroid  gland,  this  subject  will  be  discussed  separately. 
The  most  efficient  treatment  of  miasmatic  bronchocele  is  by  the  internal 
and  externa!  use  of  iodine.  The  parenchymatous  injections  of  iodine 
so  extensively  used  by  Lijcke  are  no  longer  popular.  It  has  been  fol- 
lowed by  disastrous  results  in  a  number  of  instances.  Paralysis  of  the 
recurrent  laryngeal  nerve,  great  swelling,  and  suppuration  are  some  of 
the  immediate  complications  occasionally  caused  bv  this  method  of 
treatment.  The  late  Professor  Gunn  used  parenchymatous  injections 
of  a  5  per  cent,  solution  of  carbolic  acid,  repeated  once  or  twice  a  week, 
with  great  success,  and  this  method  has  remained  in  constant  use  in 
the  clinic  of  Rush  Medical  College,  and  is  yielding  excellent  results. 
It  is  perfectly  safe,  almost  painless,  and  the  carbolic  acid  appears  to 
neutralize  the  primary  microbic  cause.  The  iodine  treatment  is  em- 
ployed at  the  same  time.  The  injection  should  be  made  into  different 
parts  of  the  tumor,  and  should  be  repeated  at  least  twice  a  week. 

Extirpation  of  the  thyroid  gland  for  tumor  is  a  comparatively  recent 
operation.  J.  Collins  Warren  of  Boston  extirpated  one  lobe  of  the  thy- 
roid gland,  after  preliminary  ligation  of  the  common  carotid  artery'  on 
the  same  side.  He  believed  that  the  operation  was  impracticable  with- 
out resorting  first  to  tying  of  the  common  carotid  artery.  Green  prac- 
tised rapid  removal  of  the  tumor,  and  ligated  the  bleeding  vessels  later. 
Rose  tied  each  vessel  before  cutting,  proceeditjg  very  slowly.  The 
writer  in  1878  witnessed  one  of  his  operations,  which  lasted  for  four 
hours.  The  operative  technique  of  struniectomy  has  been  perfected 
chiefly  by  the  teacliers  of  surgery  in  the  universities  of  Switzerland — 
Billroth,  I.ijcke,  Julliard,  Rcverdin,  Socin.  and  Kocher — men  who 
requently   called    upon    by   patients    from    localities   in   which 
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broitchoceic  pro'ailcd  as  an  endemic  aflection.  Kochcr  was  the  fint 
tu  call  titc  attention  of  the  profession  to  the  evil  icsuhs  fbUowii^ 
cuniplctc  rvmoval  of  the  thyroid  gland.  He  (d»erved,  in  a  number  of 
cases  in  which  he  removed  with  the  tumor  the  entire  gland,  a  condttioo 
which  he  temied  caekexia  stmitiiprifa,  which  resembled  what  was  later 
discu\-ered  to  be  myxedema.  This  subject  then  received  careAil  ex- 
pcrimeDtil  investigations  which  corroborated  Kocher's  observaticMis. 
Zcsas  found  in  his  experiments  on  Ao^  that  if  only  a  put  <i  iht  |^and 
is  extiqvitcd  the  remaining  part  undergoes  compensatoiy  hypertrophy^ 
and  that  complete  removal  of  the  gland  resulted  sooner  or  later  in  the 
death  of  the  animal.  Similar  experiments  »-ith  the  same  results  wen 
made  by  Banlelebon  and  Horsley.  7>*-  fxffrimaits  kaat  tamgkt  smr- 
gfims  that  tvmfJcU  fxHrftUiom  t^  ikc  tkm>iJ  giamd  fjrtfl  ftr  ww/y- 
mimt  tiisfose  is  am  HmfMstijiaMt  i/itiiAiw.  A  part  of  the  gland  must  be 
allowott  to  renuin  in  order  to  prevent  the  probable  occurrence  of  serious 
remote  c^^mplications. 

l^artiil  extirjvition  of  the  thyroid  gland  is  still  in  use  in  the  removal 
of  benign  gn.twths,  and  ci.>mpictc  strumectomy  is  absolute!)-  neccssaiy 
in  the  rxtir|vition  itf  malignant  tumors.  The  external  incisions  selected 
iyr  this  puqn^sc  must  be  made  in  acconitnoe  ^«ith  the  size  and  location 
of  the  tumor.  An  incision  aK^ig  the  mai^n  of  the  stmuxladcK 
nustoid  niusv'lc  will  secure  g>.Hxi  aox-ss  ft»r  the  rano\-al  of  tumors  or 
^>r  extiqvttii^t  t^  the  lateral  K>hcs.  A  nnilian  inci^>n  will  reach  tumors 
«^'  the  isthmus  m*>st  ilirxvtKv  In  Uirji^-  tunu^rs  or  in  tumors  in^ish*!!^ 
iHMh  It^x-s  a  traasvx-rsc  iiuisiiMi  o\x-r  tho  nuvti  im'>mincnt  part  of  the 
twnoi . M ilh  the  ci»nca\ity  dmvt<\l  u[w arvl.  is  preferable.  So  br as  pos- 
sible, ihc  wsscls  shi^uK)  bi.'  Iii;.i;cx!  or  be  soeureil  wiih  pr»sune-fiMrceps 
ht'lV^iv  K-inj;  cut.  Vhis  !ijr.>f.''"  is  (.■sjwi.il'y  neoessin-  when  thetln-roid 
arteru-s  are  iwivhcil,  Tbi-  j-iihnuis  ofihe  i;^!^!  ■*  itvluikJ  inal^:aturc 
.•«  "wr.*.*.*,-,  Ths.- •■".waJion  s!'..';:'.^'.  Iv  ix-;t".':-:m\:  s'ou '.y  anJ  carefully,  and 
all  tissu(^  sh.»;!Ui  '.v  Kk"".;::->.N;  Ivvtv-  ;vi;:_i;  cu;.  ;o  .i\o:d  injury-  to  the 
rec«tT\-;u  bncK-h  >^t'  :hc  :':-.vytv.Oj;.-.-i::^,-  ;'i-;\i-  .Vvsuicnul  section  of 
this  sicrxv  !s  h^'.U'w^s:  S  ■,\i:.-.t\»  .•:"  :';ii-  \  .v,i".  o.-t-.-.s  ,>:•.  the  same  side, 
tthvh  i\U-A-i:<  \»r.".  ;ri  a'.'  vroKiV^itv   -v:'^.;--  .;*  .^  ;vrn-„i:ient  dts^iilih-. 

Fw^nvitivV!  ,•;"  ■.x;-;-  ,■;"  ;:v  :^\  ■■,•:,;  ^".i-.:  h-->  ".i-jieA-  s^ix-en  w^-  to 
*-,^uc',o.v::.>;\.  .ir.  o-.v;.!:-..-;^  .v\  ■■.,>.:  i-v  >-v  •  a",!  >:-.™i;-y  c^:^'''rs«d  by 
li;'',)a!\;  I:  ;>  ihv- :,v.;"  .-.x'-. ;:■.•■■  ,;*  :  -■■,..>  ;■•,  ^',i".--c»suc  intact. 
Vhis  v^v;.;;%v;  i>  ■-,-;  ;  :v;,v:  :.'  :•.■  ■■.■--•...  .■  -  ■■.■,  i;-^-uths.  as  tbe 
<t;o;w.^us  ;-.;;^%';  ..v.wKv  ■  Ki:.  v  r-  ..  ■.-  -,  ..v-.-'; '.v  rv;n»nwi  hj- 
tho  san^-  i>:w.v;„v,-  ,   -i.-i    -■     --  ■  .  ■■-■.-.-(.■  .-»rrv«/ 

^,>«.:*  ^■■.    . h/av,  ?  .'■    r    /  .  .■  .    I  ■  •■«*.  ,  :  ■■     .   ..  '..  (  .-.«»  fv  Mf^ 

jTiC-w  ":■■'>•  .*fe.  *■«  ••-'•'  '\:  ','  ."W  ■•*"  :.  ■  •'-  < "  nM.i 
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rhage.  The  great  secret  in  the  sticcessfitl  removal  of  glandular  and 
cystic  tumors  of  the  thyroid  gland  is  to  find  the  exact  place,  between  cap- 
sule and  tissues,  at  which  to  eommencc  the  enucleation.  The  dissection 
down  to  the  capsule  must  lie  made  with  the  utmost  care,  and  no  attempts 
at  enucleation  should  be  wade  until  the  proper  place  is  found.  As  soon 
as  the  capsule  is  reached  the  knife  must  be  laid  aside  and  the  tumor 
be  enucleated  by  the  use  of  the  finger  or  of  blunt  instruments.  The 
parenchymatous  hemorrhage  generally  yields  to  pressure  and  hot  water, 
or,  in  case  it  is  not  controlled  in  this  way,  to  the  aseptic  tampon.  If 
the  aseptic  tampon  is  not  used,  the  mantle  of  thyroid  tissue  which  was 
cut  in  exposing  the  tumor  should  be  sutured  with  absorbable  material 
separately  before  closing  the  external  wound.  If  the  tampon  is  em- 
ployed, it  is  removed  at  the  end  of  the  first  day  and  the  wound  is  closed 
by  secondary  sutures.  If  more  than  one  tumor  is  found,  all  the  tumors 
can  be  removed  through  the  same  external  incision  by  approaching 
them  through  separate  incisions  through  the  capsule  or  veil  of  gland- 
tissue  which  invariably  covers  them,  The  great  advantages  of  enucle- 
ation over  extirpation  are  greater  ease  of  operation,  less  liability  to 
troublesome  hemorrhage,  less  deformity,  and.  lastly,  that  it  does  not 
deprive  the  patient  of  any  normal  gland-tissue,  which  has  been  found 
of  such  enormous  importance  in  the  pre.servation  of  health, 

Wolfler  revived  the  operation  of  ligating  the  thyroid  arteries  in  the 
treatment  of  tumors  of  the  thyroid  gland.  This  operation,  of  course, 
can  attain  what  is  claimed  for  it  only  in  parenchymatous  tumors.  Cysts 
should  invariably  be  enucleated  unless  calcification  of  the  capsule  has 
so  far  advanced  as  to  render  this  procedure  impracticable.  Adenomata 
should  be  dealt  with  in  the  same  manner  unless  the  capsule  of  the 
tumor  has  become  firmly  attached  to  its  surrounding  tissues  by  an 
antecedent  inflammation.  Extirpation  should  be  limited  to  tumors  that 
cannot  be  enucleated,  and  it  should  never  include  the  entire  gland  except 
in  the  removal  of  malignant  tumors. 

Mammary  Gland. — The  benign  tumor  most  frequently  met  with  in 
the  mammary  gland  is  the  adenoma.  Until  quite  recently  it  was  gen- 
erally conceded  that  the  firm  tumors  of  the  mammary  gland  were  in 
the  majority  of  cases  fibromata.  Careful  study  under  the  microscope 
of  sections  from  such  tumors  has  shown  that  glandular  elements 
are  absent  only  in  exceptional  cases,  and  consequently  that  most  of 
the  benign  tumors  of  the  gland  arc  not  fibromata,  but  adenomata. 
.Schimmelbusch  has  shown  that  the  tumors  of  the  breast  heretofore 
designated  as  fibromata  arc  in  reality  tumors  in  which  the  adeno- 
matous structures  predominate — an  opinion  strongly  supported  by 
Haeckel.     In  order  to  realise  the  true  nature  and  structure  of  such 
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tumors  it  is  absolutely  necessary  to  examine  sections  front  diffi-rent 
parts  of  the  tumor.  Some  sections  from  tlie  same  spccimt-n  will  often 
show  epithelial  cells  almost  exclusively,  while  other  sections  exhibit 
only  fibrous  tissue.  The  presence  of  epithelial  cells  in  different  parts 
of  the  tumor,  however,  leaves  the  impression  that  they  take  the  essen- 
tial part  in  the  production  of  the  tumor.  Billroth  denied  that  epi- 
thelial cells  look  any  p;irt  in  the  origin  and  growth  of  tumors  of  the 
breast,  which  he  designated  as  fibroid  tumors.  The  adenoid  structure 
is  well  marked  in  the  tissues  of  young  tumors,  while  in  old  tumors 
the  epithelial  cells  are  found  arranged  in  an  irregular  manner  in  the 


Fig-  ^^r — Adenomn  pfniflmiru  (nflcr  H^cckd) :  a,1ibrDHt  tiitue:  ^,cpilhdli4l  cdlb,    (Zc1ti,0lij,  A.,  Oc-i-) 

connective-tissue  spaces.  Figure  77  shows  that  the  connective  tissue 
has  separated  the  acini,  but  the  glandular  appearance  is  well  preserved. 
The  fibrous  tissue  is  increased  by  active  proliferation  of  the  interacinous 
connective  tissue,  and  the  new  elements  impart  to  the  tissues  a  grayish- 
red  or  yellowish  color  instead  of  the  pearly-white  color  of  old  connec- 
tive tissue.     At  some  points  in  the  older  portions  of  the  tumor  the 

fibrous   tissue   is   pale   and   firm,   at   others 
(edematous  or  myxomatous. 

It  is  a  question  whether  pure  fibromata 
ever  occur  in  the  mammary  gland.  Un- 
mixed adenomata  are  also  exceedingly  rare. 
Haeckcl  had  an  opportunity  to  remove  and 
examine  a  pure  adenoma  of  the  breast,  and 
he  gives  the  accompanying  illustration  (Fig. 
78)  to  explain  its  histological  structure.  The 
tubules  were  lined  by  at  least  twenty  strata 
of  epithelial  cells. 

The  writer  removed  a  tumor  the  size  of  a 
hazelnut   from   the   breast  of  a  young  lady,   and   from   its  firmness 


Flc-  7I. — Pufff  adenoma  of  ihe 
PIAtnmnry  j;l;ii>d  JjricT  H^cckcljr 
(Zoai,  Obj,  D.,Oc.  a.) 
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'J  In  bfltcvc   the  tumor  to  be  ti  fibroma.     The   macroscopical 
■«tion  of  the  tumor  showed  wavy  bundles  of  connec- 
"ilrmin^  the  opinion  formed.    Under  the  microscope 
[[■ielf  as  a  genuine  adenoma.     The  microscopic  ap- 
1  he  t«mor-tissue  and  the  relative  proportion  of  glandular 
ivc  tissue  arc  shown  in  the  accompanying  illustration  (Fig. 
:  be  s(;en  from  this  illustration  that,  although  the  tumor  had 
evcral  years,  the  tubules  are  lined  by  a  number  of  layers 
'c]nllicli:il  cells  and  that  the  glandular  spaces  are  small.     We  have 


.^-■' 


Fis,  ;j.— AdenDoiA  of  breul;  X,  it;,  rcducd  ane-iirtli  (Surgiul  Clinic.  Ri»h  Medial  CDllcEE,OiiciigD]:<i, 
ihriiiVait  <Juc  Id  hAFdcning;  6,  prDJirFrailng  dU4.Ls.  ■:,  Abmus  liiine. 

reason  to  believe  that  during  the  future  growth  of  such  a  tumor  the 
stroma  would  increase   more   than   the   parenchyma,  and  so  render 
the  fibrous  structure  more  apparent.    Adenomata  without  cyst-forma- 
tion never  attain  a  large  size.    Usually  they  range 
in  size  from  that  of  a  pea  to  that  of  a  walnut; 
99  per  cent,  of  Ihem   occur  in  females.     Adeno- 
mata occupy  more  frequently  the  superficial  and 
peripheral   than    the   deep   and    central   parts   of 
the  gland.    They  are  often  multiple  in  one  breast, 

I  seldom  in  both  breasts.     They  often  cause  great 

'pain   and   are  quite   tender  on    pressure.     These 
symptoms  are  much  less  prominent  in  the  early 
histor>'  of  carcinoma  of  the  breast.     Adenoma  of  the  breast  (Fig.  80) 
is  always  well  encapsulated.     Adhesion  to  the  skin  and  retraction  are 


Flc  &■■ — AilfnamaoTlTie 
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therefore  never  observed.  The  existence  of  a  well-defined  capsule  is 
of  great  assistance  to  the  surgeon  in  doubtful  cases  after  he  has  exposed 
the  tumor  to  make  a  positive  diagnosis  of  its  non-malignant  nature.  A 
section  of  the  tumor  (Fig.  8i).  if  the  fibrous  tissue  predominates,  very 
much  resembles  in  its  naked-eye  appearances  fibroma  of  the  uterus. 
The  surface  of  the  section  appears  as  though  the  tumor  were  composed 
of  separate  parts,  each  of  which  indicates  a  different  centre  of  growth. 
Cystic  adenoma  often  attains  great  size.  The  contents  of  the  cysts  are 
variable.    Colloid  degeneration  seldom  takes  place.    The  serous  fluid  is 


FjO-  Br. — L«rp  udeiHimci  of  bfcail.  cm  surface  reHinbllng  fibruma  of  the  ulmu  (&fler  Aillcy  Cooper). 

often  stained  a  dark  color,  owing  to  the  presence  of  blood  and  cholesterin- 
crystals.     The  writer  has  found  cystic  degeneration  most  frequent  in 
women  advanced  in  years.     In  the  diagnosis  it  is  important  to  remem- 
ber that  carcinoma  seldom,  if  ever,  occurs  in  the  breast  as  a  multiple 
affection,  while  this  is  frequently  the  case  in  adenoma.     Retraction  of 
tile  nipple  and  the  skin  may  follow  inflammatory  aflections    of   the 
'breast,  but  is  never  present  in  uncomplicated  adenoma,  and  is  of  fre-i 
quent   occurrence  in    carcinoma.     Adenoma   resembles  more   closely 
sarcoma  than  carcinoma.    Sarcoma,  however,  grows  much  more  rapidly 
than  carcinoma,  and  is  usually  attended  by  dilatation  of  the  superficial , 
veins.     Adenoma  and  sarcoma  occur  frequently  in  young  adults.  whileJ 
carcinoma  is  seldom   met  with  in  women  less  than  thirty-five  yearsJ 
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of  age.  The  prognosis  must  always  be  guarded,  as  adenoma  of  the 
breast  undergoes  transformation  into  malignant  tumors^-carcinoma  and 
sarcoma — perhaps  more  frequently  than  any  other  benign  tumor.  Early 
operative  removal  should  be  recommended,  as  an  operation  brings 
mental  as  well  as  physical  relief,  and  protects  the  patient  against  the 
possibility  of  the  occurrence  of  malignant  disease  caused  by  the  transi- 
tion of  a  benign  into  a  malignant  tumor. 

Prostate  Gland. — The  prostate  is  a  glandular  organ  and  part  of 
the  genital  apparatus.  It  was  until  recently  supposed  that  the  en- 
largement of  this  gland  in  men  past  fifty  years  of  age  was  a  tumor 
resembling  myofibroma  of  the  uterus.  This  idea,  in  the  light  of  recent 
investigations,  has  been  abandoned,  and  the  enlargement  is  now  regarded 
as  a  glandular  swelling  or  tumor.  White  of  Philadelphia  ascertained 
by  his  experiments  on  dogs  that  castration  resulted  almost  uniformly 
in  great  diminution  in  the  size  of  the  prostate.  Surgeons  have  made 
use  of  the  knowledge  thus  gained,  and  in  a  few  instances  have  resorted 
to  castration  for  the  relief  of  enlargement  of  the  prostate  gland.  Ramm 
of  Christiana  reports  two  cases  in  which  this  operation  afforded  perma- 
nent relief  and  was  followed  by  progressive  diminution  in  the  size  of  the 
gland.  Harrison  of  London  reports  a  case  of  hypertrophy  of  the  pros- 
tate greatly  benefited  by  subcutaneous  section  of  the  spermatic  cord  on 
both  sides.  The  patient  begged  to  have  castration  performed,  and  as 
a  compromise  Harrison  made  subcutaneous  section  of  both  cords. 
Should  future  operations  produce  similar  results,  they  would  prove 
that  in  the  majority  of  cases  enlargement  of  the  senile  prostate  is  not 
a  tumor,  but  a  swelling.  The  writer  is  firmly  convinced  that  in  most  in- 
stances this  is  the  case.  There  is,  however,  a  tumor  of  the  prostate 
that  is  glandular  in  structure  and  that  appears  as  a  single  or  a  multiple 
affection  involving  any  or  all  of  the  lobes  of  the  gland.  The  general 
enlargement  of  the  gland  consists  of  a  hyperplasia  of  the  glandular 
and  connective-tissue  part  of  the  gland ;  the  isolated  nodules  are  ade- 
nomata. Adenomata  are  found  almost  exclusively  in  hyperplasic  glands, 
in  this  respect  bearing  a  strong  resemblance  to  adenomata  of  the  thy- 
roid gland.  The  hyperplasia  of  the  organ  occurs  as  one  of  the  many 
pathological  conditions  incident  to  old  age.  in  the  production  of  true 
tumors  taking  the  same  part  as  the  miasmatic  struma.  The  prostate, 
like  the  uterus  and  the  thyroid  gland,  is  an  organ  in  which  and  around 
which  complicated  developmental  changes  take  place ;  consequently 
there  is  here,  as  in  the  other  organs  mentioned,  great  liability  of  the 
deposition  of  unutilized  embryonic  cells  which  later  become  the  essen- 
tial tumor-matrix.  So  long  as  the  physiological  resistance  of  the  tis- 
sues around  the  matrices  remains  unimpaired,  tumor-growth  does  not 
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take  place,  but  when  this  resistance  becomes  diminished  by  senile  debil- 
ity, and  particularly  by  the  changes  which  the  prostate  undergoes 
during  advanced  age,  the  embryonic  cells  assume  active  tissue-prolifer- 
ation which  results  in  the  formation  of  a  tumor.  Billroth  asserted  that 
he  never  observed  an  adenoma  in  the  prostate  gland,  and  he  attributed 
the  senile  enlargement  to  dilatation  of  the  acini  and  hyperplasia  of  the 
epithelial  cells.  It  took  a  long  time  for  pathologists  to  make  a  distinc- 
tion between  hyperplasia  of  the  thyroid  gland  and  the  adenomata,  and 
the  same  confusion  has  prevailed  in  regard  to  the  two  entirely  different 
kinds  of  enlargement  of  the  prostate  gland.  The  extirpation  of  the 
hyperplasic  prostate  in  toto  has  not  yielded  encouraging  results,  and 
will  never  become  a  feasible  surgical  procedure ;  on  the  contrary,  enu- 
cleation of  adenomata  of  this  organ  from  the  perineum  through  Zucker- 
kandl's  incision  or  through  the  bladder  above  the  pubes  has  a  promis- 
ing future. 

Lachrymal  Gland. — Adenoma  of  the  lachrymal  gland  has  been 
studied  by  P.  Becker  and  others.  It  appears  as  a  lobulated,  nodular 
tumor  of  moderate  size,  and  it  is  very  liable  to  undergo  hyaline  degen- 
eration. The  tumor  increases  in  size  very  slowly,  and  the  formation 
of  small  cysts  is  of  frequent  occurrence.  Enucleation  of  the  tumor 
should  be  done  in  preference  to  extirpation  of  the  whole  gland. 

Parotid  Gland. — According  to  C.  O.  Weber,  the  parotid  gland  is  very 
rarely  the  seat  of  adenoma.  Billroth  maintained  that  adenoma  of  this 
organ,  when  it  does  exist,  is  only  a  part  of  a  compound  tumor.  It  cannot 
be  denied  that  compound  tumors  of  the  parotid  gland,  such  as  adeno- 
chondroma,  adeno-cy stoma,  and  adeno-carcinoma  and  ad c no-sarcoma, 
are  frequently  met  with  in  the  examination  of  tumors  of  this  organ. 
Pure  adenoma  of  the  parotid  gland  has,  however,  been  found,  and  it 
resembles  in  structure  similar  tumors  of  the  thyroid  gland.  Glandular 
tumors  occur  most  frequently  in  young  adults.  Cystic  degeneration 
often  takes  place  at  different  points,  large  cavities  being  formed  by  the 
coalescence  of  smaller  cysts.  The  cyst-wall,  lined  by  epithelial  cells, 
often  projects  into  the  cysts  at  different  points  in  the  form  of  papillary 
excrescences.  The  tumor  is  well  encapsulated,  and  it  can  be  enucleated 
very  readily  without  serious  damage  to  the  gland.  The  incision  should 
be  made  with  special  reference  to  the  location  and  direction  of  Sten- 
son's  duct  and  the  branches  of  the  facial  ner\'e.  A  thin  veil  of  gland- 
tissue  has  to  be  divided  before  the  capsule  of  the  tumor  is  reached,  and 
the  operation  occasionally  results  in  the  formation  of  a  temporary 
salivary  fistula. 

Testicle. — ^The  relative  proportion  of  true  tumors  of  the  testicle  to 
inflammatory  swellings  is  unusually  small.     Adenoma  of  the  testicle 
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has  only  recently  been  described.  LiJcke  called  attention  to  its 
existence  in  connection  with  cystic  disease  of  the  testicle.  Eve  has 
examined  a  large  number  of  cysts,  including  adtno-cy stoma,  sarco- 
mata, myxomata,  and  carcinoniata ;  tliey  were  lined  with  columnar, 
stratified,  or  ciliated  epithelium ;  some  were  papillomatous,  and  car- 
tilage and  unstriated  muscular  fibres  were  occasionally  present  in 
the  stroma.  The  adeno-myxomata  were  characterized  by  slit-like 
tubes  or  solid  rods  of  gland-tissue  surrounded  by  a  zone  of  trans- 
parent tissue.  Eve  and  Sutton  believe  that  the  majority  of  gland- 
ular tumors  of  the  testicle  originate  in  the  remnant  of  the  Wolffian 
body  lying  between  tlie  globus  major  of  the  epididymis  and  the 
testicle  proper.  This  remnant  of  the  Wolffian  body  is  known  as 
the  "  paradidymis." 

Adenoma  of  the  testicle  is  characterized  by  the  existence  of  numer- 
ous small  cysts.  The  cyst-spaces  are  lined  with  columnar  or  stratified 
epithelium.  If  the  tumor  attains  large  size,  it  causes  atrophy  of  the 
testicle  by  pressure.  The  tumors  arc  encapsulated,  but  in  the  few  cases 
that  have  come  under  the  observation  of  the  writer  their  enucleation 
hiis  been  found  quite  difficult.  The  tumors  varied  in  size  from  a 
hickorj'-nut  to  a  walnut,  and  on  section  presented  a  honeycomb  appear- 
ance, owing  to  the  presence  of  numerous  cysts,  the  largest  of  which 
did  not  exceed  the  size  of  a  hempseed. 

The  differential  diagnosis  of  adenoma  of  the  testicle  must  take  into 
consideration  tuberculosis,  gumma,  carcinoma,  sarcoma,  and  circum- 
scribed hydrocele  of  the  tunica  vaginalis.  In  the  removal  by  enucleation 
great  care  is  required  in  preventing  injury  to  the  cord  and  the  testicle. 

Liver. — Adenoma  of  the  liver  during  the  last  year  or  two  has 
become  a  more  interesting  topic  to  the  surgeon  from  the  fact  tliat  in 
several  cases  tumors  of  this  kind  have  been  removed  successfully  by 
excision.  Keen  and  Von  Bergmann  have  each  reported  a  successful 
case.  The  earliest  communications  on  adenoma  of  the  liver  were  made 
by  Hoffmann  and  Lancereaux.  Gruber.  Wagner,  and  others  have 
found  detached  portions  of  liver-tissue,  often  verj'  numerous,  in  the 
peritonea!  folds  supporting  the  liver  and  in  the  portal  fissure:  these 
fragments  may  be  a  possible  source  of  cysts  and  tumors.  Friedreich 
found  in  the  liver  itself  groups  of  cells  which  did  not  appear  to  form 
part  of  the  parenchyma,  as  they  were  isolated  from  it  by  a  capsule. 
These  embrj'onic  remnants  are  undoubtedly  the  matrices  from  which 
adenomata  originate.  Isolated  tumors  may  be  no  larger  than  a  marble ; 
lai^r  tumors  are  formed  by  a  collection  of  multiple  tumors.  In  some 
parts  of  the  tumor  the  seat  of  active  proliferation,  metaplastic  condi- 
tions of  the  parenchyma-cells  are  developed,  as  in  a  case  reported  by 
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growing  tumor  in  the  substance  of  the  liver  in  a  non-syphilitic  subject 
would  indicate  the  necessity  of  making  a  careful  investigation  with  a 
view  of  determining  the  propriety  of  an  abdominal  section  to  make 
a  positive  diagnosis,  and,  if  the  tumor  is  found  to  be  an  adenoma,  to 
attempt  its  removal.  In  the  cases  thus  far  operated  upon  a  positive  diag- 
nosis was  made  only  after  the  lumor  was  rendered  accessible  to  direct 
examination  by  abdominal  suctinii. 

Kidnty. — The  frequency  with  which  the  kidney  is  now  subjected  to 
operative  treatment  adds  renewed  interest  to  eveiything  pertaining  to  the 
palhologj-  of  the  numerous  aftectioiis  of  this  organ  that  have  recently 
been  brought  within  the  reach  of  successful  surgery.  Very  little  is 
known  of  benign  tumors  of  this  organ.  Occasionally  small  cystic 
adenomata  are  found,  some  of  which  are  undoubtedly  derived  from 
retention -cysts,  but  it  is  also  probable  that  Wolffian-body  rests  may  be 
a  cause.  Shattock  maintains,  with  "Tood  reason,  that  remnants  from  the 
mesonephros  ^Wolffian  body)  and  the  metanephros  (true  kidney)  often 
serve  as  matrices  far  tumor-  j<^~~^ 

formation.      The  papilloma-  a 

tons  projections  into  the  cysts  (^  \     ) 

of  renal  adenomata  as  well  as  \      "^^  ■',,'■  "- 

the  cyst-wall  are  covered  with 
columnar  epithelium  which 
bears  no  resemblance  to  the 
epithelial  cells  lining  the 
uriniferous  tubules  (Fig.  83). 

Adenomatous  tumors  of 
the  kidney  sometimes  reach  a 
considerable  size  in  case  the 
cysts  arc  large  and  numerous, 
as  in  Mr.  Edmunds'  case  (Fig. 
84).  The  kidney  represented 
in  Figure  84  was  successfully 
removed  by  Mr.  Edmunds 
from  a  girl  eighteen  years  old. 
Such  a  tumor  might  easily 
be  mistaken  for  a  sarcoma. 

Diagnosis. — The  differen- 
tial di.ignosis  between  ade- 
noma and  other  glandular 
affections  is  of  great  practical  importance,  often  is  exceedingly  difficult 
owing  to  the  location  of  the  organ  affected,  and  is  frequently  rendered 
more  perplexing  by  misleading  statements  on  the  part  of  the  patient 
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Chronic  infective  swellings,  tuberculosis,  and  gumma  are  most  likefy 
to  be  mistaken  for  adenoma.  Mistakes  of  this  kind  have  sometinies 
been  made  by  careful  and  competent  surgeons.  Search  for  addtttmal 
evidences  of  the  primary  cause  of  infection  will  frequently  furnish  valu- 
able information.  In  gumma  of  the  testicle  the  presence  of  other  less 
apparent  tertiary  lesions  and  the  existence  of  tuberculosis  in  other 
organs  are  points  upon  which  the  surgeon  often  rests  his  diagnosis  fai 
diflferentiating  between  an  adenoma  and  an  infective  swelling.  The 
central  part  of  an  infective  swelling  frequently  degenerates  and  liquefies, 
still  further  complicating  the  diagnosis  between  a  cystic  adenoma  and 
an  infective  swelling.  An  exploratory  puncture  is  often  of  great  value 
in  a-scertaining  the  character  of  the  contents  of  a  doubtfiil  swelling. 
Primary  tuberculosis  does  not  often  attack  the  organs  which  are  the 
favorite  seat  of  adenoma.  Tuberculosis  of  the  mammary,  thyroid,  and 
prostate  glands  ts  a  comparatively  rare  affection.  Carcinoma  of  st 
gland  differs  from  adenoma  by  the  absence  of  any  attempts  at  enc^>- 
sulation  of  the  tumor  and  by  the  presence  of  regional  dissemination 
through  the  lymphatics.  Metastasis  never  attends  adenoma.  Cohnheim 
claimed  to  have  found  metastasis  in  a  case  of  adeno-myxonu  of  the 
thyroid  gland.  The  tumor  perforated  a  vein-wall,  and  fragments  were 
detached  and  reached  the  pulmonary  vessels,  where  the  secondary 
tumors  were  found.  It  is  more  than  probable  that  in  this  case,  the  only 
one  of  the  kind  on  record,  the  tumor  was  malignant,  the  strongest 
proof  of  this  being  the  manner  in  which  the  tumor  reached  the  lumen 
of  the  vein.  Sarcoma  in  its  earlier  stages  resembles  adenoma,  but  its 
more  rapid  growth  and  the  local  and  often  general  infection  are  the 
most  important  points  upon  which  to  base  a  correct  diagnosis. 

Pro^oaia. — Adenoma  without  cyst -formation  never  grows  beyond 
certain  limits,  so  that  it  seldom  interferes  with  important  functions  by 
its  presence.  Adcno-cystonia  of  the  ovarj'  often  reaches  an  immense 
size.  Adenoma  of  the  middle  lobe  of  the  prostate  and  of  the  isthmus 
of  the  thyroid  gland  of  moderate  size  gives  rise  to  serious  symptoms 
of  obstruction.  With  the  exception  of  adenoma  of  the  prostate,  gland- 
ular tumors  seldom  originate  in  persons  advanced  In  years,  and  usually 
they  become  stationary  at  the  age  of  fift)-.  Adenoma  not  infrequently 
undergoes  transformation  into  carcinoma  or  sarcoma.  Malignant 
tumors  of  the  thyroid  gland  frequently  have  such  an  origin.-  The 
transition  into  carcinoma  is  obsened  oftener  than  a  re.sultlng  sarcoma. 

TYeatment. — Most  of  the  adenomata  can  be  removed  successfully 
by  enucleation.  In  adenoma  of  the  brea.st  the  surgeon  is  often  in  doubt 
as  to  whether  the  tumor  i.s  benign  or  malignant  when  the  operation  is 
undertaken.     A  positive  diagnosis  can  be  made  after  the  tumor  has 
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been  reached.  If  the  tumor  is  an  adenoma,  it  is  supplied  with  a  perfect 
capsule,  and  can  be  shelled  out  from  its  bed  without  any  difficulty ;  if  it 
is  a  carcinoma,  all  evidences  at  limitation  of  the  growth  are  absent,  the 
tumor  infiltrates  the  surrounding  tissues,  and  the  operation  is  incomplete 
unless  the  entire  breast  and  all  of  the  axillary  glands  are  removed.  If 
any  doubt  exists  in  the  mind  of  the  operator  in  cases  of  glandular 
tumors  of  the  breast,  the  patient  should  be  informed  beforehand  that 
conditions  might  be  revealed  by  the  operation  which  would  necessitate 
removal  of  the  entire  breast.  In  the  enucleation  of  benign  tumors  of 
the  breast  the  incision  should  be  made  in  the  direction  of  the  milk- 
ducts,  and  the  capsule  of  the  gland  should  be  sutured  separately  after 
the  removal  of  the  tumor. 

Adenomata  of  the  uterus  and  cervix  arc  usually  removed  by  the  use 
of  the  sharp  curette.  Preliminary  rapid  dilatation  of  the  cervical  canal 
and  thorough  disinfection  of  the  parts  are  essential  in  effecting  com- 
plete removal  of  the  diseased  tissue  and  in  preventing  septic  infection. 
Tamponade  of  the  uterine  cavity  with  iodoform  gauze  and  rest  in  bed 
for  at  least  a  week  will  add  to  the  beneficial  effects  of  the  operation  and 
will  minimize  the  liability  to  complications. 

Cystic  adenoma  of  the  kidney  does  not  justify  nephrectomy,  as  the 
opposite  organ  is  frequently  found  similarly  affected.  If  the  kidney  has 
been  exposed  by  a  lumbar  incision  and  the  nature  of  the  tumor  has 
been  determined,  enucleation  or  partial  nephrectomy  is  preferable  to 
complete  removal  of  the  organ. 

Adenoma  of  the  liver  may  become  an  object  of  operative  treatment 
if  the  abdomen  has  been  opened  for  the  purpose  of  determining  the 
nature  of  an  obscure  tumor  of  that  organ.  The  hemorrhage  after 
removal  of  the  tumor  by  enucleation  or  excision  should  be  arrested  by 
the  employment  of  the  aseptic  tampon,  which  is  brought  out  at  the 
upper  angle  of  the  wound,  by  the  application  of  the  actual  cautery,  or 
by  suturing  Glisson's  capsule,  as  advised  by  Von  Bergmann. 

li 
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The  term  "  cystoma  "  in  this  book  will  be  used  in  the  most  restrict 
histc^netic  sense,  and  will  be  applied  only  to  those  cysts  in  which  be 
cyst-wall  and  contents  are  formed  anew  and  independently  of  pre-existt 
gland-structures.  A  sharp  etiolt^cal  distinction  must  be  made  betwe 
a  cyst,  in  the  ordinary  sense  in  which  this  word  has  been  used,  a 
a  cystic  tumor  or  cystoma.  The  word  "  cyst "  has  been  used  ve 
indiscriminately  to  indicate  the  existence  in  a  closed  cavity  of  vario 
solid  and  liquid  contents.  It  has  been,  and  is  still,  used  to  design: 
the  existence  of  the  products  of  extravasation,  inflammation,  and  i 
tained  secretions  in  a  closed  cavity.  We  shall  limit  the  tenn  "cystom: 
cystic  tumor,  to  cystic  formations  in  which  tke  cyst-wall  is  preduei 
from  a  matrix  of  embryonic  cells,  and  the  contents  are  tkt  products 
tissue-proliferation  of  the  cells  lining  tlu  cyst-wall.  Used  in  such 
limited  sen.se,  a  cystic  tumor  is  a  hollow  tumor,  the  interior  of  the  cy. 
wall  being  lined  by  epithelial  or  endothelial  cells.  The  cells  linii^  t 
cyst-wall  are  the  essential  tumor-cells.  Retention-cysts  and  cyj 
caused  by  extravasation  or  inflammation  will  be  excluded  from  tl 
section.  The  t'pithelial  lining  of  the  cj-st-wall  is  derived  either  from  t 
epiblast  or  the  hypoblast  or  is  composed  of  endothelial  cells.  We  ha 
already  described  adcno-cystoma  and  proliferating  adeno-cystoma  in  t 
section  on  Adenoma,  In  adeno-cystoma  the  glandular  structure  of  ti 
tumor  predominates,  the  cjstic  part  being  accidental  and  usually  Itmit« 
Proliferating  cysts  may  attain  great  size,  but  the  glandular  part  pi 
dominates  permanently.  The  epithelial  cells  correspond  in  shape  ai 
structure  to  that  p;irt  of  the  epiblast  or  the  hypoblast  from  which  tl 
matrix  is  derived.  In  cysts  representing  mucous  membrane  and  due 
the  cells  are  usually  columnar ;  in  cysts  of  cpiblastic  origin  the  cells  a 
flat,  corresponding  to  the  pavement  e])ithclium  of  the  skin  (Fig.  8] 
Cysts  composed  exclusively  of  mesoblastic  tissue  are  lined  byendoth 
lial  cells.  Heterotopic  cysts  arc  cysts  lined  with  epithelial  cells  and  entire 
disconnected  with  tissues  or  organs  of  cpiblastic  or  hypoblastic  origi 
Mesoblastic  cysts  are  never  heterotopic,  as  cotiiiecti\'e  tissue  can  I 
transformed  into  endothelial  cells  and  endntlielial  cells  into  conncctr 
tissue,   and    connecti\'e   tissue    is    present    in    the  body   e\'erywhei 
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Sterile  cysts  are  cysts  in  which  the  epithelial  or  endothelial  lining  lias 
disappeared  by  degeneration  of  its  cells  (Fig,  85,  d). 

Growth  of  a  cyst  will  continue  so  long  as  the  cells  lining  the  interior 

of  the  cyst-wall  continue  to  proliferate.     When  the  cells  are  destroyed 

by  degeneration  or  otherwise  the  contents  of  the  cyst  cease  to  increase, 

I  and  the  cyst  remains  stationary  or  diminishes  in  size.     In  Figure  85 

the  cystic  spaces  at  h  and  c,  being  Ifnod  by  prohferating  epithelial  cells, 
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would  increase  in  size  by  the  addition  of  new  colloid  material  to  the 
contents  of  the  cyst,  while  the  space  at  d  would  remain  stationary  in 
size,  because  all  the  epithelial  cells  have  been  destroyed  by  degenera- 
tion, and  with  the  destruction  of  the  epithelial  cells  the  cyst  has  been 
deprived  of  any  further  source  of  colloid  material.  The  framework  of 
the  cyst-wall  to  which  the  epithelial  or  endothelial  cells  are  attached 
is  composed  of  connective  tissue.  The  connective  tissue  in  a  true 
cystoma  is  derived  from  the  pre-existing  connective  tissue,  which  at 
first  is  condensed  by  compression  caused  by  the  gradual  enlargement 
of  the  cj'st.  and  later  becomes  increased  in  thickness  by  the  production 
lof  new  connective  tissue.  The  cyst-wall  may  be  exceedingly  thin  and 
tdclicate  if  it  contains  only  a  small  amount  of  connective  tissue,  or  in 
'the  course  of  time  it  may  become  enormously  thickened  by  the  pro- 
duction of  new  connective  tissue.  If  the  cyst  is  surrounded  by  tissue 
on  all  sides,  this  tissue  gradually  becomes  more  and  more  isolated 
from  the  external  surface  of  the  cyst-wall,  so  that  finally  only  the 
vascular  connections  remain — a  condition  exceedingly  favorable  for  the 
removal  of  the  cyst  by  enucleation.     The  cyst-wall  may  also  become 
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firmly  attached  to  the  surrounding  structures  by  inflammatoiy  ad 
sions,  as  is  so  often  the  case  in  ovarian  cysts  and  in  cysts  in  other  pa 
of  the  body  subjected  to  partial  extirpation  or  to  other  itudequ 
methods  of  treatment. 

The  cyst-contents  will  vary  according  to  the  \Y9^  °^  *^  ^'^^  ^^ 
produced  them.     Cysts  lined  by  epiblastic  epithelial  cells    usua 
contain  the  products  of  ktty  degeneration,  an  atheromatous  matei 
or,  if  the  hitty  degeneration   has  progressed   still   further,  pure 
Cysts   lined  by  columnar  epithelial  celts  analogous  to  those  fbi 
in  the   gastro- intestinal  canal   usually  contain  mucus.     Cysts  of 
thyroid  gland  contain  most  frequently  colloid  material,  or,  if  the  ( 
loid  material  has  disappeared  by  liquefaction,  a  serous  fluid.     Me 
blastic  cysts  generally  contain  a  serous  fluid.     The  cyst-contents 
modified  by  hemorrhage  into  the  cyst  and  by  the  addition  of  chol 
terin-crystals — a  frequent  occurrence,  especially  in  cysts  of  an  epibla: 
origin.     A  simple,  single  cy.st  is  called  a  monolocular  cyst.     A  cryst 
which  we  find  diflcrcnt  compartments  from  the  beginning,  or  produi 
later  by  coalescence  of  several  cyst-walls  or  by  proliferation  from 
cyst-wall,  is  called  a  multilocular  cyst.     The  cyst-wall  often  underg 
calcareous  degeneration,  and  sometimes  ossification,  particularly  in  ca 
in  which  the  epithelial  lining  has  been  destroyed  by  degeneration. 

BtaoIogT- — Cystoma  very  frequently  appears  as  a  congenital  afi 
tion.  The  tumor-matrix  proliferates  during  intra-uterine  life,  and 
the  time  of  birth  the  activit>'  of  proliferation  can  be  calculated  by 
amount  of  content.s  of  the  c\'st.  Congenital  cystic  tumors  of  the  m 
arc  of  frequent  occurrence.  Although  cystic  tumors  may  occur  at  i 
timeafterbirth,  they  are  met  with  most  frequently  at  the  age  of  pubei 
Sublingual  epiblastic  tumors  make  their  appearance  most  frequentl) 
this  time  of  life.  The  great  phj'siological  activity  of  the  organs  deri' 
from  the  epiblast  plays  an  important  {lart  in  stimulating  a  latent  mal 
to  active  ti.'isuc-proliforation,  and  if  this  matrix  is  of  such  a  struct 
or  nature  that  its  product  is  not  arran}:;cd  in  glandular  form,  cy 
dilatation  of  its  primarj'  central  space  will  follow.  The  growth  of 
cyst  will  depend  on  the  amount  of  essential  tumor-elements  and 
activity  of  their  proliferation.  Other  excitinfj  causes  are  trauma  i 
prolonged  irritation  and  inflammation  in  the  immediate  vicinity  of 
tumor-matrix. 

Diagnosis. — A  cystic  tumor  usually  grows  more  rapidly  and  atts 
a  larger  size  than  a  papilloma  or  an  adenoma.  A  central  hollow  sp 
is  present  from  the  very  beginning,  and  does  nut  appear  later,  at 
the  case  in  adeno-cy stoma.  If  the  cyst-w;ill  is  not  too  tense  or  thi 
fluctuation  can  be  elicited  by  careful  jinliuition.     If  tiie  cyst-wall  is  t 
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and  near  the  surface,  the  tumor  is  translucent  if  it  contains  clear  serum. 
In  uncomplicated  cases  of  hydrocele  of  the  neck  the  tumor  is  trans- 
lucent. An  exploratory  puncture  will  often  prove  of  great  value,  not 
only  in  showing  the  cystic  nature  of  the  lumor,  but  also  in  demon- 
strating the  nature  of  its  contents.  This  diagnostic  resource  must  be 
employed  with  caution  in  the  examination  of  abdominal  tumors  if  the 
free  peritoneal  cavit>'  cannot  be  avoided.  Exploratory  puncture  through 
the  free  peritoneal  cavity  is  ordinarily  attended  by  more  danger  than 
an  exploratory  incision.  In  locating  the  tumor  an  effort  should  be 
made  to  ascertain  its  primary  anatomical  starting-point  and  to  bring  it 
in  connection  with  the  organ  in  which  it  originated.  If  the  cyst  occu- 
pies the  pelvis,  it  should  be  ascertained  whether  it  is  connected  with 
the  ovary,  the  Fallopian  tube,  or  the  uterus.  If  it  occupies  the  abdom- 
inal cavit>'  and  is  not  connected  with  the  pelvic  viscera,  the  relation  of 
the  tumor  to  the  different  abdominal  organs  must  be  studied  with  care 
to  determine  the  organ  with  which  the  tumor  is  connected  or  to  which 
it  has  become  attached.  Inflation  of  the  stomach  and  the  intestinal 
canal  will  often  prove  an  invaluable  diagnostic  aid  in  such  cases. 

PrognoBis. — Cystoma  is  a  benign  tumor.  A  proliferating  cyst  of 
the  ovarj'  may  perforate  the  cyst-wall  and  invade  the  peritonea!  cavity, 
but  aside  from  this  a  cystic  tumor  does  not  extend  beyond  the  limits 
of  the  organ  primarily  affected.  Cystoma,  if  in  close  contact  with  im- 
portant organ.s,  may  give  rise  to  dangerous  complications  by  causing 
harmful  pressure.  Cysts  of  the  neck  and  of  the  pelvis  may  become  a 
source  of  danger  from  pressure.  Large  cysts  of  the  abdominal  cavity 
ultimately  interfere  with  digestion  and  respiration  and  become  a  source 
of  danger  from  their  size.  Adhesions  between  pelvic  and  abdominal 
tumors  and  the  surrounding  organs  may  become  a  cause  of  intestinal 
obstruction.  Infection  of  a  cj-slic  tumor  with  pyogenic  microbes  may 
result  in  suppuration  and  sepsis.  Torsion  of  the  pedicle  of  a  cystic 
tumor  of  the  pelvis  or  of  the  abdomen  has  often  resulted  in  gangrene, 
septic  peritonitis,  and  death.  Malignant  transformation  is  not  as  often 
observed  in  cystoma  as  in  papilloma  and  adenoma. 

Topography. — Cystic  tumors  are  met  with  most  frequently  in 
organs  and  parts  of  the  body  in  which  during  inlra-uterine  life  the 
most  complicated  tissue-changes  occur.  The  favorite  localities  are  the 
ovaric:;,  the  haae  of  the  tongue,  the  neck,  and  the  region  of  the  orbits. 

Traumatic  Epithelial  Cyeta. — The  accidental  or  intentional  dis- 
placement of  a  small  island  of  skin  into  the  mesoblastic  tissues  brings 
about  a  condition  closely  resembling  the  relations  of  an  epiblastic  tumor- 
matrix  to  the  surrounding  tissues.  A  few  cases  have  been  reported  in 
which  epithelial  cysts  had  such  an  origin.    The  difference  between  such 
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an  artificial  matrix  and  ^  giMiuinc  lunior-malrix  is  tlie  limited  prod- 
uct of  the  epithelial  i>rolifi:ratioii.  Kaufmann  studied  the  behavior  of 
attached  buriL-d  cpithciiai  cells  by  rcsortiiifj  to  a  procedure  which  he 
terms  iiikatanhi'phy.  lie  selected  for  this  purpose  the  cock's  comb. 
Uy  two  elliptical  incisions  an  island  of  sWin  was  circumscribed ;  it  was 
then  buried  by  suturing  over  it  the  margins  of  the  wound.  In  some 
of  the  successful  cases  the  result  was  followed  until  the  2ioth  day. 
Examination  of  the  specimens  obtained  at  variable  periods  after  the 
operation  showed  that  at  the  margins  of  the  buried  skin  the  epithelial 
cells  proliferated,  resulting  in  the  formation  of  a  c>-st-wall  lined 
throughout  by  epithelial  cells.  The  cysts  formed  in  this  manner  con- 
tained a  material  which  resembled  the  contents  of  an  atheromatous 
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Fn.  M  — Tnumiile  •plihtliiit  i]r«  a(lln(u(ih«Curt)T  A.tklni  4.  nitKBaiiaiustMiw:  f.^MiA«lc|«. 

cyst.     The  growth  of  the  cysts  continued  until  they  reached  a  certain 
limited  site,  when  it  ceased  anil  tlic  cysts  remained  stationary. 

Garre  recently  rrported  two  cases  of  traumatic  qiithelial  cysts  of 
the  fingers.  In  both  aises  the  injurj-  which  preceded  the  cyst-forma- 
tion was  a  pimcturc<l  wound.  The  c>'st  developed  soon  after  the  injury. 
In  one  vMse  the  cyst  wa-i  i .:  millimeters  in  length  and  7  to  8  millimeters 
in  width.  A  section  ihnui^h  the  centra  of  the  tumor  showed  a  central 
cavity  (l-'ig,  86).  The  impkintcil  fraKment  of  skin  could  readily  be 
identitieil  by  its  characteristic  anatomiciil  structure.  The  qwthelial  cells 
■M  the  margins  pnHiuc«t  ne«'  cells  w  liich  ct>n\-erted  the  jMcce  of  skin 
intti  A  globular  nLVis  well  .^upplicvt  with  bUHxi-\-esscIs.  Tlic  cj-st  con- 
tained cxclusi\-ely  epidermic  cells  arranged  in  wa\y  stratified  layers. 
In  the  other  ca^e  the  cyst  had  rr^icheil  the  sire  of  a  hcmpseed  and 
showed  a  similar  ^tructun:.     The  i^nioii  of  Chavassc  that  such  c>'5ts 


CYSTOMA. 


183 


are  produced  by  the  sweat-glands  contained  in  the  implanted  skin  is 
contradicted  by  Garre.  The  process  of  cyst- formation  as  explained  by 
Garre  can  readily  be  understood  by  a  jtlance  at  Figures  87,  88,  and 
89.  He  did  not  find  any  evidences  of  tht  formation  of  a  cyst-wal!  as 
described  by  Kaufmaiin. 

Rcverdin  believes  that  epithelial  cysts  can  originate  from  the  dis- 
placement of  detached  mature  epithelial  cells  into  the  mcsoblastic 
tissues.  Garre's  second  case  was 
one  in  point.  In  this  case  only 
cells  were  forced  into  the  subcu- 
taneous tissue  before  the  point 
of  a  needle,  and  from  them  a 
globular  mass  of  epithelial  cells 

developed      but     no      trace      of    a        ^^^-  ^'^ — Manncf  of  proddctron  of  iraumaric  rpllhe- 
.,  Ill        r  I         r*-  ^^*'  ^*^  (after  Garri) :  d,ikin;  ^,iubcu1aneaut  litttie: 

cyst-wall  could  be  found.  Rizet  ,,  d„ioui«i  c^mM.  of  .kin. 
reported  a  case  in  which  the 
epithelial  cells  that  originated 
from  a  displaced  fragment  of  skin 
became  the  seat  of  a  calcareous 
degeneration.  In  other  instances 
the  cells  have  frequently  been 
eh'minated  by  suppurative  inflam- 
mation. 

Tatum  observed  on  the  scar  of 
a  scalp  wound  an  atheroma-cyst 
which  undoubtedly  was  caused 
by  a  dislocated  particle  of  skin. 
A  conclusion  of  the  greatest  eti- 
ological moment  that  can  be 
drawn  from  the  experiments  of 
Kaufmann  and  the  clinical  ob- 
servations nf  Garre  and  others 
is  this,  that  a  dislocated  fragmrnt  of  skin  does  not  possess  the  same 
intrinsic  capacity  of  continued  progressive  tissue-proliferation  as  an  ept- 
blastic  tunior-watrir.  Epithelial  cysts  of  a  similar  origin  are  found 
more  frequently  in  the  scars  following  bums  than  after  trauma.  Epi- 
thelial pearls  in  scar-tissue,  the  product  nf  buried  epithelial  cells,  are 
not  of  rare  occurrence.  Traumatic  epithelial  cysts  must  be  removed 
by  thorough  extirpation,  othenvi.se  a  recurrence  will  almost  surely  take 
place. 

Deep-Beated  Atheroma. — A  retention -cyst  of  the  sebaceous  glands 
resembles  a  true  atlieroma  so  perfectly  in  the  structure  of  the  cyst-wall 


Fid.  si.— Begin ning  of  hcaJing  of  the  ikln-drlccl 
afid  commencing  prolifcratian  from  the  nurEins  of  Ihfl 


Fig.  S9.— Wound  eiiLlrftIr  healed,  and  (he  buHod 
tkin-graA  cn1arj;ed  hy  protlfrralioik  from  the  «urfkcfl 
unii  li\A!gn\\  of  ihe  graft  (aricr  Gani). 
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and  in  its  contents  that  wc  must  distinguish  between  them  ettologically 
and  clinically  according  to  their  location.  Retention-cj'sts  of  the  seba- 
ceous ylands  result  from  obstruction  to  the  escape  of  the  secretions. 
and  always  retain  their  relations  with  the  skin.  They  are  superficial, 
being  covered  only  by  the  skin.  The  iie<p-seaud  atheroma  has  no  con- 
nection xvith  the  glandular  appumtiis  of  the  skin.  <tnJ  it  akoays  originates 
from  a  displaced  matrix  of  embryonic  epiblastic  cells.  It  should  be  dis- 
tinguished from  a  dermoid  cyst  by  the  character  of  its  contents.  An 
atheroma  contains  only  cpilhclial  cells  as  its  characteristic  morphologi- 
cal cellular  clement,  while  the  cyst-wall  of  a  dermoid  cyst  represents 
skin  with  its  appendages  in  the  simplest  cases,  and  in  more  complicated 
cases  systems  of  organs  in  various  degrees  of  perfection.  The  displace- 
ment of  the  wri/n'jr  of  an  atheroma  occurred  at  a  time  prior  to  the  differ- 
entiation of  the  cpiblaslic  cells  into  the  organs  representing  the  appendages 
of  the  skin,  tohile  the  matrix  of  a  dermoid  cyst  points  to  a  later  displace- 
ment of  the  matrix.  Atheroma  is  met  with  most  frequently  in  the 
ovaries,  in  the  region  of  the  orbits,  especially  the  superciliary  arch,  and 
at  the  base  of  the  tongue.  In  all  these  localities  it  is  most  frequent 
at  the  age  of  puberty.  In  the  superciliary  region  it  occurs  occasion- 
ally as  a  congenital  affection.  In  this  locality  it  seldom  exceeds 
the  size  of  a  walnut,  while  tumors  at  the  base  of  the  tongue  the  size 
of  a  cocoanut  are  not  uncommon.     Superciliary  atheromata  frequently 

contain  pure  oil  which  will  ignite 
and  bum  like  ordinarj-  lamp-oil. 
When  this  stage  of  degeneration 
ij  readied  further  growth  is  gen- 
erally arrested.  In  the  majority 
of  cases  the  tumor  contains  a 
substance  resembling  in  everj- 
respect  the  contents  of  a  reten- 
tion-cysl  of  thcsebaceous  glands. 
The  granular  detritus  is  com- 
posed of  epithelial  cells  which 
have  undergone  fatty  degenera- 
tion suspended  in  a  serous  fluid 
in  varying  proportions.  Cho- 
Icsterin-crystals  are  often  very 
i  abundant  in   old  cysts.     Cysts 

■  ■  at  the  base  of  the  tongue  pro- 

Fit,  oo.—suwtugmi  Jc  mm  id  cynDnn.  -     .  .  ,    .,  .         r     t 

jecl  toward  the  cavity  of  the 

mouth,  and  when  they  have  re.iched  a  certain  size  they  form  a  swelling 

in  the  submaxillary-  region,  causing  great  disfigurement,  and  by  prcss- 
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ure  against  the  tongue  interfering  with  speech  and  often  also  with  deg- 
lutition (Fig.  90).  The  diflercntial  diagnosis  between  such  a  tumor  and 
a  branchial  cyst  is  often  difficuU,  and  sometimes  can  be  made  only  by 
resorting  to  an  exploratory  puncture.  A  branchial  cyst  u.sually  con- 
tains either  mucus  or  a  serous  fluid ;  an  atheroma  contains  the  product 
of  fatty  degeneration  of  epithelial  cells. 

An  atheroma  may  occur  in  almost  any  part  of  the  body,  and  in  the 
differential  diagnosis  of  cysts  in  unusual  localities  this  fact  should  be 
taken  into  consideration.  The  cyst-wall  of  an  uncomplicated  atheroma 
is  loosely  attached,  and  can  readily  be  removed  by  enucleation. 

Mucous  Cysts. — Cystic  tumors  with  mucoid  contents  are  compara- 
tively rare  if  we  exclude  from  this  category  retention -cysts  with  similar 
contents.  They  are  analogous  to  atheroma  in  their  etiology,  except 
that  the  matrices  are  derived  from  the  hypoblast  and  that  the  interior  of 
the  cyst-wall  is  lined  by  columnar  epithelium.  In  place  of  atheroma- 
tous material  the  cysts  contain  mucus,  which  in  old  cysts  is  usually 
transformed  in  the  course  of  time  into  a  serous  fluid.  If  the  cyst  is 
derived  from  a  matrix  representing  squamous  or  ciliated  epithelia.  it 
is  lined  by  cells  representing  the  pari  or  organ  from  which  the  epi- 
blastic  or  hypnblastic  matrix  was  derived.  Frequent  locations  of  these 
cysts  are  the  orifice  of  the  cervical  canal  of  the  uterus  and  the  mucous 
membrane  of  the  lips,  mouth,  phar- 
ynx, and  intestinal  canal.  Mucous 
cysts  seldom  attain  the  size  of  a 
walnut,  as,  owing  to  the  delicate 
structure  of  the  cyst-wall,  rupture 
takes  place  usually  before  the  tu- 
mor reaches  this  size.  The  epithe- 
lial cells  are  generally  arranged  in 
a  single  layer,  and  are  not  stratified 
as  in  cpiblastic  epithelial  cysts — an 
additional  cause  for  the  early  rup- 
ture of  these  cysts  that  so  fre- 
quently takes  place.  Many  of  the 
so-called  "hydatid"  cy.'^ts  are  mu- 
cous cysts,  the  mucoid  substance 
having  become  transformed  into  a 
transparent  serous  fluid.  Among 
the  morphological  elements  in  the 
contents  of  a  mucous  cyst  are  epi- 
thelial cells, free  nuclei,  cholesterin- 
crystals,  colloid  masses, and  sometimes  concretions.    The  mucous  cysts 


Fi(^   31.— Cnnsedllgl   ccnriciil   cy>l   •itendinR  inn 
Ihc  jiilln  t>flcrT.  SmilliJ. 
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are  usually  g](d>ular  in  shape ;  owing  to  the  fragility  of  the  qnt-wall, 
they  seldom  become  pedunculated.  Extirpation  and  the  com{dete 
destruction  of  the  epithelial  lining  of  the  cyst  by  cauterization  are  the 
only  two  operative  procedures  which  can  be  relied  upon  in  preventing 
a  recurrence.  With  very  few  exceptions,  enucleation  is  impractical, 
owing  to  the  great  fragility  of  the  cyst-wall. 

Cysts  lined  by  ciliated  epithelial  cells  always  have  thdr  origin  from 
an  embryonic  matrix  derived  from  parts  and  organs  supplied  with 
ciliated  epithelium  in  the  fetal  state.  Cysts  of  this  kind  have  been 
found  in  the  brain,  the  external  ear,  the  liver,  and  the  testicles. 

Heeoblastio  Oysts. — Cysts  composed  exclusively  of  tissue  erf' meso- 
blasdc  origin  are  found  most  frequently  in  the  region  of  the  neck,  where 
they  have  been  described  by  the  German  authors  as  "  h)^roma"  and 
t^  the  English  suigeons  as  "  hydrocele  of  the  neck."  This  form  of 
cyst  is  always  of  congenital  origin ;  it  occupies  the  deep  tissues  of  the 
neck  in  front  of  the  lai^e  vessels,  and  often  extends  from  the  hyoid 
bone  down  to  the  clavicle  and  even  as  far  as  the  axillary  spaix  (Fig. 
91).  Congenital  cysts  of  the  neck  often  shrivel  soon  after  birth  and 
disappear  spontaneously;  at  other  times  they  increase  rapidly  in  nte. 
In  a  few  instances  they  reappeared  later  in  life,  such  a  case  being 
reported  by  Birkett.  They  are  usually  unilocular,  but  sometimes 
they  are  divided  in  part  or  completely  into  a  number  of  ounpart- 
ments  with  similar  contents.  If  the  ^st  is  lai^e  and  contains  a 
clear  serous  fluid,  it  is  translucent  The  histolc^y  of  these  qrsta  has 
not  been  investigated  sufficiently.  The  very  feet  that  in  the  majority 
of  cases  they  disappear  spontaneously  is  sufficient  proof  that  epi- 
thelial cells  do  not  enter  into  their  construction.  Some  authors  have 
suggested  that  these  spaces  are  ectatic  lymph-spaces.  If  the  cyst  per- 
sists, the  wall  of  the  space  would  be  sure  to  become  lined  by  endothe- 
lial cells,  as  under  such  circumstances  the  connective-tissue  cells  on  the 
surface  would  become  transformed  into  endothelial  cells.  Such  trans- 
formation of  connective-tissue  cells  into  endothelial  cells  is  frequently 
ob.scrved  in  the  formation  of  accidental  bursze  and  in  the  formation  of 
false  joints  in  ununited  fracture.  The  attempt  to  remove  such  cysts 
by  extirpation  is  attended  by  danger,  and  often  has  to  be  abandoned 
before  the  completion  of  the  operation.  The  injection  of  irritating 
solutions  has  nl.so  been  followed  by  di.sastrous  consequences.  Repeated 
evacuation  by  tapping,  followed  by  the  injection  of  a  5  per  cent  solu- 
tion of  carbolic  acid  under  stricti:.st  antiseptic  precautions,  is  the  safest 
and  most  efficient  method  of  treatment.  Cyst.s  developing  from  an 
embryonic  mcsoblastic  matrix  after  birth  arc  formed  in  the  same  way 
as  epithelial  cyst.*;.     The  central  space  in  the  matrix  becomes  lined  hy 
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endothelial  cells;  serous  contents  accumulate  and  distend  the  space. 
The  spontaneous  disappearance  of  endothelial  cysts  is  of  frequent 
occurrence,  as  the  endothelial  cells  may  at  any  time  revert  into  their 
former  condition,  and  the  cyst-cnntents  are  more  amenable  to  absorp- 
tion than  are  the  products  of  epithelial  cells.  If  the  cyst  is  emptied  by 
absorption  of  its  content';  and  the  endotheh'al  cells  lining  the  cyst-wall 
are  brought  in  contact,  permanent  obliter.ition  of  the  space  will  follow. 
ThjToid  Qland. — A  true  cyst  of  the  thyroid  gland  commences  as 
such.  The  formation  of  the  cy.st  is  not  preceded  by  any  considerable 
production  of  glandular  tissue.     The   glandular  tissue  is  scanty.     In 


Flc.  !)j.— Admo-cyttoma  of  ihyroid  gland ;  X  8;  (Suigioil  Clinic,  Riuh  Mrdlcai  Colltgt,  Chiafol  - 
t,tt,  ffrttmn;  A.  rollicEn  ot  gland  aF'ghlly  cnJj'B«Ll  ,  r,  callmd  cy.m  -  1/,  IW<J  ctlloid  cy*[4  Kparalcd  Ly  ■  thin 
^eplum. 

cystic  degeneration  of  an  adenoma  of  the  thyroid  gland  cyst- formation 
takes  place  usually  at  different  points,  and  the  glandular  part  of  the 
tumor  predominates  (Fig.  92).  The  cysts  enlarge  by  the  breaking 
down  of  ihe  thin  compartmenls  between  smaller  cysts,  and  the  cystic 
nature  of  the  tumor  becomes  clinically  apparent  only  after  the  larger 
part  of  the  glandul.ir  structure  has  been  destroyed  by  degeneration. 
In  a  true  cystoma  the  cavity  is  formed  by  expansion  of  the  epithelial 
cells  from  a  central  point  of  the  tumor-matrix,  and  the  tumor  is  more 
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frequently  unilocular  than  multilocular.  Of  course,  a  number  of  cysts 
may  form  simultaneously  and  coalesce  into  one  common  cavity,  but) 
this  occurrence  is  rare  as  compared  with  adeno-cystoma.  A  c>*stoma  ' 
of  the  thyroid  gland  can  usually  be  recognized  without  difficulty,  but 
if  any  doubt  exists,  this  can  be  set  aside  effectually  by  an  exploratory 
puncture.  Enucleation  is  the  proper  treatment  for  cystic  tumor  of  the 
thyroid.  If  this  operation  cann<it  be  done  on  account  either  of  calcareous 
degeneration  of  the  cyst-wall  or  of  firm  adhesions  with  the  surround- 
ing tissues,  a  partial  thyroidectomy  is  indicated.  Laying  open  of  the 
cyst  freely  by  incision,  followed  by  vigorous  application  of  the  actual 
cautery  so  as  thoroughly  to  destroy  the  cellular  lining  of  the  interior 
of  the  cyst-wall,  will  also  effect  a  radical  cure,  but  this  treatment 
consumes  more  time  and  will  leave  a  more  unsightly  scar  than  either 
enucleation  or  extirpation. 

The  writer  has  recently  treated  successfully  a  cyst  of  the  thyroid 
gland  the  size  of  a  hen's  egg  by  a  single  tapping,  followed  by  the 
injection  of  2  drams  of  a  lO  per  cent  emulsion  of  iodoform  in 
glycerin. 

Mammary  Oland. — Retention -cysts  and  adeno-cystoma  of  the  niam- 
maiy  gland  occur  much  more  frequently  than  true  cysts.  In  both 
instances  the  cysls  are  frequently  multiple,  and  seldom  do  they  attain 
great  size.  Bryant  divides  cysts  of  the  mammary  gland  into  three 
varieties  :  I .  Cystic  degenerations  of  the  brea.st,  met  with  in  the  aged  as 
well  as  in  glands  which  have  long  ceased  to  be  active — "  involution- 
cysts,"  as  they  arc  called;  2.  Cystic  tumors  of  the  gland,  single  or 
multiple,  of  glandular,  duct-,  or  con  nee  live- tissue  formation,  'u>ilhout 
intracystic  growths ;  3.  Cystic  tumors  of  the  breast,  of  whatever  kind, 
in  which  papillomatous,  adenomatous,  sarcomatous,  or  carcinomatous 
intracystic  growths  are  present. 

A  true  cystic  tumor  commences,  like  atl  true  cystomata,  in  the  centre 
of  a  matrix  of  embryonic  epithelial  cells,  the  epithelial  cells  becoming 
attached  to  the  surrounding  connective  tissue,  which  becomes  the 
stroma  of  the  tumor.  The  products  of  epithelial  proliferation  accumu- 
late in  the  central  space  and  form  the  contents  of  the  cyst.  Serum,  or 
serum  altered  by  the  presence  of  blood  or  cholesterin-crystals,  is  usu- 
ally found  as  the  characteristic  contents  of  such  a  cyst  The  tumor 
grows  slowly  in  size,  displaces  the  surrounding  tissues,  and  often 
reaches  an  enormous  size.  Paget  refers  to  a  case  in  which  the  tumor 
contained  nine  pounds  of  serous  fluid.  He  remarks,  very  correctly, 
that  tumors  which  contain  the  simplest  fluids  and  which  have  the 
simplest  walls  are  apt  to  grow  to  the  largest  size.  Thickening  of  cyst- 
walls  and,  much  more,  their  calcification  are  here,  as  elsewhere,  signs 
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of  degeneracy  and  of  loss  of  productive  pnwer.  A  true  cj'stoma  of 
the  mammary  gland  is  characterized  clinically  by  its  progressive  growth, 
its  simple  contents,  and  the  thinness  of  the  cysl-wall. 

Another  form  of  cyst  of  the  mammary  gland  is  described  as  "pro- 
liferous cyst,"  in  which,  from  the  cyst-wall,  papillary  excrescences 
project  into  the  cyst,  resembling  the  same  kind  uf  cyst  in  the  ovaiy. 
This  kind  of  cyst,  however,  more  frequently  occurs  associated  with 
adenoma  or  sarcoma  of  the  breast  than  as  a  distinct  anatomical  variety 
of  cj'stoma. 

Enucleation  is  the  proper  treatment  of  cystic  tumors  of  the  breast: 
if  this  operation  does  not  succeed  on  account  of  firm  adhesions  or  of 
degeneration  of  the  cyst-wall,  the  excision  of  a  small  zone  of  gland- 
tissue  with  the  cyst  will   ensure  a  radical  cure. 

Ovary. — As  cysts  of  the  ovary  have  so  many  different  histogcnetic 
sources  from  which  they  take  their  origin,  and  as  the  different  localities 
correspond  with  so  many  structures  of  different  embryonic  origin,  the 
student  must  familiarize  himself  with  the  development  of  the  ovary  in 
the  embryo  in  order  to  enable  him  to  trace  the  different  kinds  of  cysts 
to  their  proper  embryonic  matrices  (Fig.  93). 


Fic  93  —Schema  of  lutm-nv»riLin  apparahis,  In  *tiow  Lhc  v*rkius  polnls  of  origin  of  cytiin  growlht 
(aflcr  foraiit :  tti.  niultiWul>it  ijljitdul.it  cyM,  i1i:vf1"iifiI  in  a,  ovarian  parei>LhyQia  ;  4,  papjiljry  c^'^l.  devel- 
oped in  fi.  rL«tue  of  ihe  hilum  ui  the  nviry .  ■/,  jnlJ.DCul^ir  cyil  of  lhc  hrudd  tt^;tmeot.  free  frniu  liie  p^ruvfl- 
rlUD,  A  ;  f,  uniJfKuUr  cyit  of  Ihe  \>rfiu\  lilamcnt,  »iln.il«d  jusE  abovt  the  Fallopian  lube,  hul  nof  united  lo 
il:  f,  limiTar  cy4t  near^,  ulcrO'Ovaiiaii  Ijgunif  nl  ,  h.  Iiydiilij  uf  Morgngni,  whlth  i>  i>evcr  llie  lUrdng'ptjilil 
Inf  t,  Unec  ey<l  ,  /.  cysi  developed  at  tile  eipenie  of  lhc  Ibjiriioni;^!  tanal  uf  the  partkViiTiuin  :  /,  cy»l  dccL- 
oped  ai  the  e^pente  of  Ihe  vertical  luhc  (sccorOinc  ^i>  Tlnrait,  ihete  arc  thu  papillary  cj'sb  of  the  broAd  llKa- 
fflcm  h ;  Jw.  ■,  CHiurtc  -'X  the  nhlilcrjted  canal  ol  Ciarmcr  '  papilla  r)'  i^'yils  may  l^  developed  at  any  putlitin 
of  ihlK  utiv)  (L'Dhleiif),  iiint  ilie^e  cj'tii  mny  be  tile  origipi  of  papilUiy  eyilii  euunecied  with  the  ulctiit,  ■- 

The  Jtcc  fif  the  cyst  will  dt-pend  on  the  vegitativc  capacity  of  (lie  tills 
of  the  tumor-tnatrix.  The  nature  of  the  contents  of  enmrian  cysts  is 
d'-i^wiuid  liy  the  histohipcal  character  of  the  lumor-eells  and  by  the 
nerative  ehangcs  which  these  cells  undergo.     Tht  hj'datids 


lytt       f'.tr/fococy  akd  treatment  of  tumors. 

f4  Mut|{it|>iii  cua-vJAt  i^f  an  exceedingly  delicate  cell-wall  and  a  tr 


..|  ihinvaita:  Mmui  and  mynomaioiu  mulifple  folllculii  cyiu  (ifler  Poiril: 
4,  «  -'■*.>'.  Iiiat  nyanidaioui  cytu;  >,  f*,  follicular  cyiu  wlih  fluM  conunu;  t, 

fit',  IwUhmU*  •>•!•  la'ih  .«Miy>  (oaMMii  k/-/"'  ovarian  duue  cimuiiilni  imall  ralllculu  cjiui. 

(M^ivtll  clc4l  MtUUtu  M  contents,  and  they  seldom  exceed  the  size  of  an 


I ,,  (  .i.iti  .L^  ,  ^  .b  iLbiLiuj,  kt^.iii  iU>  hihm  M  lh>  ovury  {Kf[ar  DoranV     (.tn  ihe  left  lawtr ciircme 

.    iiHil      1  'i'  rV'l  !•  ilrvrluptd  »illiin  'hi  bmid  ligamcri.  *hlih 

^      '  ^i  kit  tlin  rAllt-pivH  lube     An  vpcning  hu  been  iDA<t«  i&  the  cyH- 

ritthlki 

,    itv  iitiiallj'  |>r(lunculatcd,  and  are  discovered 
WVk  W  \H*W\^  "'^  .v'-l-'WW*  I.M  »ll'"  indications. 
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The  multiple  cysts  with  serous  contents  that  characterize  the  cystic 
ovary  as  described  by  Rokitansky  hardly  ever  exceed  in  size  a  cherry- 
stone (Fig.  94). 

Ovarian  cysts  of  this  variety  are  always  complicated  by  sclerosis 

of  the  interstitial  tissue.  In  a  very  in.structive  paper  on  ovarian  papillo- 
ma Coblenz  gives  an  accurate  histogenetic  account  of  this  variety  of 
ovarian  cysts.  The  author  comes  to  the  conclusion  that  liic  Pfliiger- 
Waldeyer  epithelial  sacs,  as  well  as  the  medullary  tubules  of  Kollikcr, 
may  give  rise  to  the  formation  of  cysts,  but  that  from  the  former  the 
glandular,  and  from  the  latter  the  papillary,  variety  are  produced.  At 
any  rate,  the  papillary  cysts  are  genetically  and  anatomically  analogous 
to  the  papillary  formation  of  the  mucous  membranes,  whether  they  are 
in  the  interior  of  cysts  or  whether  they  spring  from  the  surface  of  the 
ovary.  In  the  latter  case  the  tumor  may  have  developed  from  the  sur- 
face of  the  ovarj'  or  may  have  reached  this  locality  from  the  interior  of 
a  cyst.  Proliferous  cy.sts  spring  cither  from  the  surface  of  the  ovarj' 
or  from  rests  of  fetal  tubules  in  the  ovary  (Fig.  95).  The  cystic  spaces 
are  usually  small,  and  the  proliferating  masses  in  their  interior  are  large. 
Papillary  growths  on  the  surface  of  the  ovary,  and  similar  vegeta- 
tions reaching  the  surface  after  perforation  of  a  proliferous  cyst,  spread 


Ftc.  ge— Fipilluy  uimoraT  ovary  CDverlns  Ac  whole p(  b<Hh  braail  litamenti  luDti  Pdid}. 

to  the  surroumding  parts,  often  imbedding  ovary,  tube,  ligament,  and 
uterus  (Fig.  96).  The  histological  structure  of  a  papillifcrous  tumor 
of  the  ovary  is  well  shown  in  Figure  97. 

Proliferous  cysts  of  the  ovary  are  more  likely  to  return  after  opera- 
tion than  are  any  of  the  other  benign  tumors.  If  the  tumor  develops 
from  the  surface  of  iho  ovarj-,  or  if  the  operation  is  po.>Jtponed  after  a 
proliferous  cyst  has  been  perforated,  fragments  of  the  tumor  frequently 
remain,  and  it  is  from  these  fragments  that  the  recurrence  takes  place. 
Recurring  tumors  have  no  pedicle  and  are  usually  extensively  adherent, 
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rendering  their  removal  difficult  and  sometimes  impossible.  If  llie 
tumor-tissue  comes  in  contact  with  the  peritoneal  surface,  ascites  sets 
in.  still  further  complicating  the  case. 


ne.  09. — AcienO.OysIUAia  ur  rl^hl  uv.iry  ^.iflcr  WjdckcU.     Id  ihe  anlcrior  wall  of  Ihti  large  cytl  a  numb« 
of  »mjH  promJncnEc^  indicaie  (ht  localluit  of  uiibEIc  cyid- 

Glandular  cysts  of  the  ovary  always  occur  as  a  multiple  afTcction 
{Fig.  98).  By  breaking  down  of  the  septa  the  cavities  enlarge  {Fig. 
99).      The   contents   undergo   various    regressive   changes   and   vary 


Fit-  iftt,— FoLllciUar  cj^^i*  nf  ^tary  uripr  Harna). 

greatly  in  different  cysts  of  the  same  tumor.  Some  cysts  contain  a 
jelly-like,  amorphous  mass,  others  a  clear  serum,  and  still  others  a 
serous  fluid  stained  by  the  admixture  of  blood. 
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The  origin  of  simple  cysts  of  the  ovary  has  been  the  subject  of  care- 
ful investigation,  but  has  not  definitely  been  settled.  The  so-called  "  fol- 
licular cysts  "  are  dilated  Graafian  follicles.  All  the  histological  elemenU 
of  a  normal  follicle  are  found  in  such  cysts.  The  cysts  are  numerous 
and  are  separated  by  septa  of  connective  tissue  (Fig.  ico).  The  spaces 
are  lined  by  columnar  epithelium,  and  ova  h.ive  been  found  in  their 
interior  by  Ritchie.  Webb,  Tail,  and  Rokitansky.  The  cysts  contain 
usually  clear  serum ;  occasionally  the  scrum  is  of  a  yellowish  color, 
and  sometimes  it  is  otherwise  stiiined  by  the  admixture  of  blood. 
Sometimes  the  epithelial  cells  undergo  myxomatous  degeneration 
{Fig.  loi). 

Hydrops  of  the  follicles  of  the  ovarj'  is  usually  a  symmetncal  affec- 
tion occurring  in  both  ovaries  at  the  same  time.  Follicular  cysts  of  the 
ovary  seldom  result  in  the  fonnation  of  large  tumors.  It  was  formerly 
believed  that  most  of  the  simple  ovarian  tumors  resulted  from  disten- 
tion of  pre-existing  Graafian  follicles  by  proliferation  of  the  epithelial 
hning.  That  this  is  not  the  case  is  now  generally  admitted,  but  that 
occasionally  an  ovarian  cyst  may  have  such  an  origin  cannot  be  denied. 


Fto.  loi.—FollliuW  oy«  nt  o»>ry  wllh  myionnluui  drgmerallon:  X  so  (sfier  PqhI)!  A.  A.  lome  myio 

If  in  a  Graafian  follicle  a  matrix  of  embryonic  epithelial  cells  should 
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exist,  we  can  readily  understand  that  the  follicle  would  become  the 
cyst-wall,  while  the  matrix  would  furnish  the  contents.  Neumann  ex- 
amined a  monoJocular  ovarian  cyst  which  contained  four  litL-rs  of  fluid. 
and  found  that  the  cyst  had  developed  from  a  Graafian  follicle.  The 
deposit  which  formed  in  the  fluid  after  standing  for  some  time  contained 
epithelial  cells  of  the  membrana  granulosa  and  innumerable  ova  with 
a  distinct  zona  pellucida.  Neumann  estimated  the  number  of  ova  at 
many  thousands.  The  majority  of  simple  ovarian  cysts  undoubtedly 
originate  from  embryonic  tubular  rests. 

Cysts  of  the  corpus  luteum  were  ascribed  by  Rokitansky  to  preg- 
nancy, but  Gottschalk  found  them  also  in  nullipara.    The  contents  of  a 


corpus  lutcitm  of  the  ovarj-  without  cystic  degeneration  are  shown  in 
Figure  102.  which  shows  the  epitbclial  cells  of  the  follicle  and  rem- 
nants of  the  blood-clot.  Cystic  degeneration  of  a  follicle  may  lead  to 
the  formation  of  cysts  as  large  as  an  apple.  Nagcl  has  seen  them  as 
large  as  an  adult's  head.  Cysts  of  the  corpus  luteum  (Figs.  103.  104). 
as  well  as  follicular  cysts,  are  not  cystic  tumors,  but  are  retention- 
cysts. 

The  parovarium  (Fig,  93,  ir)  is  frequently  the  scat  of  cyst-formation. 
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Thin  utructurc  is  an  embryonic  rcnmanl.  and  consequently  it  frequently 
contains  the  cMcntial  tumor-matrix.  Cysts  of  the  parovarium  (Fig- 
lOS)  arc  aUo  called  "cysts  of  Rosenmuller's  organ."  because  their 
origin  in  the  broad  ligament,  in  which  they  are  situated,  corresponds 
to  the  scat  of  these    embryonic  remains.     Vemeuil,  De  Sinety,  and 


Fm.  Ml— CyM  "t  ih*  (orpiM  lluleuHi .  natunl iIk  (ifV« Kaf^t' 


Doran  believe  that  ihcsc  cysts  are  developed  in  the  connective  tissue 
independently  of  the  parovarium.  Supernumerary  ovaries  must  also 
be  rcmenibcicd  ai  .1  possible  source  of  such  cysts. 

Acconling  to  the  structure  of  the  cyst-wall  and  the  character  of 


tlK  cDMeMs,  cysts  ocieiMltiMK  trem  Uie  farwari—  «r  ■  its] 
VKWtjr  afe  unvoca  SNo     1 .  HjnBM  cysts ;  x.  n^HBiycySs;  3- 

Icjrsts.    Cysts  JcrcbtMn;  tnm  tku  Weaitydoacc  Rack  a  !■>£«' 
dtn-  tJBttmm  *  scnma  AmA.    TWir  iubwjI  is  —iBiliiil  fay 
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cysts  attacheJ  u.<  the  fimbriated  extremity  of  the  Fallopian  tubes. 
According  to  Waldeyer,  these  cysts  are  caused  by  partial  distraction 
of  Miiller'a  canal  by  fixation  of  a  part  of  this  structure  to  the  diaphrag- 
matic band  of  the  primary  kidney.  These  cysts  arc  perfectly  harmless, 
and  never  exceed  in  size  a  hazelnut. 

Intraligamentous  cysts  of  the  broad  ligament  often  attain  the  size 
of  a  fetal  head,  contain  a  clear  serous  fluid,  and  are  lined  by  squamous, 
ciliated,  or  columnar  epithelial  cells,  according  to  the  origin  of  the 
tumor-matrix.  In  diagnosis  they  are  often  mistaken  for  ovarian  cysts 
and  for  the  different  varieties  of  retention-cysts  of  the  Fallopian  tube. 


F(0.  1^ — UnilocaLur  pirav&riqD  cyn  of  iSe  broad 
LiBKmmt  iKfict  DorjinV  To  Lbc  Icfi  a»d  abavt  E»  iht 
inched  ovary,  *hi(h  U  leen  to  be  (tcc-  The  clonguitil 
Fallopian  lube  is  ipreail  over  thr  turlact  of  (he  cysl 


Fic.  ■□«.— MoiB>f"''<  Iiy<lat1<l  (adirWlDcket). 


Their  removal  by  enucleation  is  one  of  the  most  difficult  of  all  pelvic 
operations.  Tapping  these  cysts  is  not  attended  by  much  risk,  and  the 
operation  li;is  occasionally  resulted  in  a  permanent  cure. 

Trcatniint. — The  proper  treatment  of  an  ovarian  cyst,  irrespective  of 
its  origin  and  size,  is  removal  by  abdominal  section.  If  no  contraindi- 
cations exist,  the  operation  should  be  performed  as  soon  as  the  diagno- 
sis can  be  made.  Under  strict  antiseptic  precautions  the  abdomen  is 
opened  to  the  requisite  exttnt  through  the  linea  alba.  After  removal 
of  the  contents  of  the  cyst  by  tapping  the  tumor  is  drawn  forward  into 
the  wound  and  its  pedicle  is  ligatcd  after  transfixion  by  a  double  liga- 
ture of  silk,  and  the  cyst  is  severed  at  a  safe  distance  from  the  liga- 
tures, in  order  to  prevent  hemorrhage  fi-om  slipping  of  the  ligatures. 
The  stump  should  be  dusted  lightly  with  iodoform,  after  which  it  is 
returned  into  the  abdomen  and  the  external  incision  is  closed  in  the 
usual  manner.  If  the  adhesions  are  firm,  it  is  advisable  to  leave  the 
peritoneal  covering  attached  to  the  adherent  organs  to  prevent  visceral 
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injuries.  In  aseptic  cases  drainage  may  usually  be  dispensed  with 
unless  made  necessary  by  hemorrhage,  when  a  Mikulicz  drain  should 
be  employed.  In  closing  the  abdominal  incision  the  peritoneum  and 
the  fascia  of  recti  muscles  should  be  sutured  separately.  The  silk-worm 
gut  should  embrace  all  tissues  except  peritoneum. 

Vagina, — Ko.'jsmann  attempts  to  prove  that  Gartner's  ducts  are 
identical  with  Wolff's  ducts;  that,  therefore,  where  they  remain  they 
open  into  the  sinus  urogenitalis  between  the  urethral  orifice  and  the 
introitus  vagina;  that  a.s  a  rule  they  usually  obliterate,  but  that  in 
some  mammalians,  and  abnormally  in  man,  the  obliteration  of  a  part 
may  not  take  place,  and  that,  therefore,  we  may  in  the  human  female 
kd  their  remnants  in  the  anterior  vaginal  wall  down  toward  the 
ethral  orifice.  Nagcl,  on  the  other  hand,  seems  to  prove  by  his  and 
other  excellent  researches  that  WolFT's  ducts  have  no  part  in  the  devel- 
opment of  the  vagina,  which  proceeds  from  the  lowest  points  of  the 
united  Miiller's  ducts.  Islets  of  epithelial  cells,  which  subsequently 
become  hollow  and  constitute  the  beginning  of  cy.st-formation.  have 
been  seen  by  Ackeren  and  Schueller  in  early  embrj'onic  life.  Vaginal 
psts,  except  those  resulting  from  retention  of  secretions,  arise  from 
bbryonic  remnants  of  the  distal  part  of  Gartner's  tluct  The  writer 
has  removed  two  such  cysts,  as  large  as  a  hen's  egg,  filled  with  mucus. 
These  cysts  are  lined  with  stratified  epithelium.  Their  enucleation  from 
the  vagina  is  not  attended  by  any  special  difficulty. 

Testicle. — Cysts  of  the  testicle  were  described  by  Astley  Cooper  as 
■'  hydatids,"  and  Curling  included  them  under  the  general  term  "cystic 
disease  of  the  testis."  Cystic  tumors  of  the  testicle  are  cysts  which  are 
developed  independently  of  pre-existing  glandular  structures,  in  con- 
tradistinction to  spermatocele,  which  forms  in  consequence  of  a 
mechanical  obstruction  interfering  with  the  escape  of  the  phy.sio logical 
secretion  of  this  organ.  From  the  category  of  cystoma  of  the  tes- 
ticle must  also  be  excluded  the  different  varieties  of  hydrocele.  The 
Wolffian  body  enters  largely  into  the  composition  of  the  testicle,  and 
is  without  doubt  the  source  of  many  cy.stic  formations;  simple  exam- 
ples are  the  cysts  of  the  organ  of  Giraldes.  The  hydatids  of  Mor- 
gagni  and  other  rests  of  Miiller's  duct  are  possible  starting-points 
of  cysts.  The  cyst-wall  is  composed  of  an  abundant  new  growth 
of  connective  tissue  lined  by  columnar,  ciliated,  or  rarely  by  strati- 
fied epithelium.  How  far  the  simple  stratified  cysts  are  derived 
from  adult  spermatic  tubes,  how  far  from  spermatic  tube-rests  which 
have  failed  to  unite  with  WolPfian-duct  tubes,  it  would  be  difficult  to 
decide.  That  some  of  the  sperm-containing  cysts  owe  their  origin  to 
these  rests  seems  very  probable ;  indeed,  Paget  suggested  that  in  these 
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cysts  spermatozoa  were  secreted  by  the  lining  membrane.  Not  long 
ago  the  writer  removed  a  cystoma  of  the  testicle,  and  found  in  the 

contents  of  the  cyst  numerous  spermatozoa  and  a  few  epithelial  cells. 
The  tumor  was  perfectly  encapsulated,  with  no  connection  whatever 
with  the  glandular  apparatus  of  the  testicle,  and  was  enucleated  with 
ease.      Occasionally,  cystic  tumors  of  the  testicle  are  multilocular. 

Enucleation  is  the  proper  treatment.  During  the  operation  the 
same  precautions  must  be  observed  as  in  the  removal  of  adenomata 
of  this  organ,  to  prevent  injury  to  the  spermatic  cord  or  the  testicle. 
After  enucleation  the  visceral  layer  of  the  tunica  vaginalis  should  be 
sutured  by  a  buried  row  of  catgut  sutures. 

Eye. — The  iris  and  the  cornea  are  the  most  common  localities  of 
cysts  of  the  eyeball.  In  the  Iris  they  occur  most  frequently  upon  the 
anterior  surface  as  sessile  or  pedunculateji  cysts  containing  a  serous 
fluid  or  a  sebaceous  material.  Mr.  Hulke  collected  21  cases  of  cysts 
of  the  iris,  and  found  that  in  17  cases  the  cyst-formation  was  pre- 
ceded by  an  injury.  He  suggests  that  some  of  these  cysts  originated 
from  portions  of  Dcscemet's  membrane  tliat  may  have  been  torn  from 
the  cornea  and  implanted  on  the  iris, 

Corneal  cysts  (Figs.  107,  108)  are  caused  most  frequently  by  implanta- 
tion of  corneal  tiss  ue  res  u  I  ting  from 
operations  or  Injuries.    This  cause 
of  cyst- formation  has  been  studied 
carefully  by  Treacher  Collins, 


■m  Ftc    idS.— SFCIlnn  of  \y.e   cyit    In    Figure   (07 

t^a.  107  —Large  iniplBnIslioii-cy*(  of  ihi  cor-         (highly  mi>fn>fiEi]),  ihowrng  ibe  luninilcd  eplthcliuiD 
rvB  rollowing  .111  injury  ]iUw  Cellini),  (after  Colliiu}- 


The  cysts  of  the  cornea  following  an  injury  are  produced  in  the 
same  manner  .is  the  traumatic  epithelial  cysts  described  in  the  begin- 
ning of  this  section.  They  arise  from  transplantation  of  conjunctival 
epithelium  into  the  deep  tissues  of  the  cornea. 

Cyete  of  the  Vitello- intestinal  Duct, — The  profession  is  greatly 
indebted  to  J.  Bland  Sutton  for  a  more  thorough  understanding  of 
cysts  of  the  vitello-intcstinal  duct  and  cysts  of  the  urachus.  His 
investigations  have  done  the  most  toward  enabling  surgeons  to  refer 
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hitherto  obscure  cysts  in  these  localities  to  tbeir  origin  from  remnants 
of  embryonic  life.  Cysts  of  the  vitello-intestinal  duct  connected  with 
the  umbilicus  of  babes  and  young  children,  and  varying  in  size  from  a 
pea  to  a  cherry,  are  of  frequent  occurrence.  They  are  usually  pedun- 
culated, and  are  composed  of  unstripcd  muscle-fibre,  mucous  mem- 
brane, Lieberkuhn's  follicles,  and  columnar  epithelium  collected  in  a 
mass.  These  cysts  may  enlarge,  rupture  spontaneously,  and  leave  a 
sinus  from  which  escapes  a  watery  dischai^.  In  rare  cases  that  part 
of  the  vitello-intestinal  duct  connected  with  the  ileum  becomes  the  seat 
of  cyst-formation.  Such  a  case  was  reported  by  Roth.  Occasionally 
the  entire  duct  remains  patent,  when  part  of  the  intestinal  contents 
escape  from  its  opening  at  the  umbilicus.  Sutton  has  traced  imper- 
forate ileum  to  the  vitello-intestinal  duct. 

Allantoio  (TTnobus)  Cysts. — The  urinary  bladder  erf  man  presents 
at  its  apex  an  impervious  cord,  known  as  the  uracbus,  which  passes  to 
the  umbilicus.  The  duct  is  obliterated  at  birth,  and  in  the  adult  lies  in 
the  sub])oritoneal  tissue  in  the  middle  line  of  the  anterior  abdominal 
wall.  If  the  urachus  does  not  become  obliterated  in  any  part  at  its 
course,  it  becomes  dilated,  and  the  cyst  is  found  outside  the  peritoneum 
and  in  close  relation  with  the  bladder.  The  whole  of  the  intra-abdom- 
inul  i>art  of  tlic  urachus  may  remain  patent  and  form  a  lai^  urinaiy 
bladder.  Shattock  observed  such  a  case.  If  the  entire  urachus  remains 
ujicn,  urine  escapes  at  the  umbilicus.  Tait  reported  a  case  in  which  he 
fotmd  a  l:ii^o  cyst  of  the  urachus  beneath  the  abdominal  wall.  The 
surgical  treatment  of  such  cases  is  not  well  settled,  and  must  be  deter- 
mined largely  by  the  size  and  location  of  the  cyst. 

Cysts  of  the  vitello-intestinal  duct  and  the  urachus  are  not  cysto- 
niata.  but  are  rctentii>n-cysts  resulting  from  faulty  development 

Bone. — True  cystoma  of  bone  is  exceeding!)'  rare.  Engel  describes 
the  ciist;  of  a  female  fifty-five  year.s  of  age,  the  mother  of  six  healthy 
ehildri'n,  who  died  of  an  acute  affection  and  who  had  never  exhibited 
■synijitonis  indicative  of  any  bone-lesion.  At  the  post-mortem  the 
fiitire  skeletiin  was  found  occupied  by  cysts  varying  in  size  from  that 
ui  a  |u'a  to  three  inches  in  diameter.  The  cysts  contained  a  clear  or  a 
bloody  si-riini.  The  cy.st-walls  consisted  of  a  layer  of  connective  tissue. 
Ill  A  liw  cases  isolated  cysts  of  considerable  size  have  been  found  in 
ilirii'iciil   lioncs. 

Ilouv  tysls  developing  from  a  displaced  matrix  of  embr^'onic  epithe- 
li.ll  tvlK  air  most  fre(|tiently  met  with  in  the  maxillary'  bones. 

Siuylc  lysts  of  the  jaws  arc  usually  developed  in  connection  with 
ili^plaivil  or  ilisciised  teeth,  and  consequently  arc  met  with  most  fre- 
^ui'Utl^    III  young  |H'rson.s. 
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Malassez  has  made  careful  researches  concerning  the  origin  of  cysts 
of  the  jaws,  which  have  led  him  to  the  conclusion  that  tliey  start  from 
what  he  calls  "debris  paradcntaircs  epitheliaux."  which  he  was  able  to 
demonstrate  in  embryos  as  well  as  in  the  adult.  Such  epithelial  nests 
are  formed  during  intrauterine  Hfe  by  the  mucous  membrane  covering 
the  alveolar  margin  projecting  into  the  tissues,  where  by  constriction 


Fio,  icfl  ^MutEilijcubr  cytcorn:!  of  ihc  l^wcr  j.tw.  vcnic^l  it^Uon  ih'<wfth  luiiiDr.  x'  iTft^aTier  Hockcr}; 
C  cylinilricil  cclU.  /;  polyeonal  tdlj;  P/.  flmifiird  |polye'>nflI  iclli;  i".  ttcllatc  dd(5 ,  ('.  vacuole* ;  Qi,  cyn: 
/V,  pcarl-glabc  (Kufd;^  X,  gnnulir  conicnt!  □(  lyn;  Ot.  capHlury  ffom  airuma  inio  nlveoJiui  C*,  colloid 
man;  Jjr.iuvm. 

at  the  surface  isolation  takes  place,  forming  the  tooth-germs,  and  from 
which  buds  may  form,  which  serve  later  as  the  starting-point  of 
cystoma.  Allgaycr  and  Grasse  are  of  the  same  opinion,  Such  cysts 
are  lined  with  epithelial  cells,  and  contain  usually  a  viscid  yellowish 
fluid. 

Multilocular  cysts  of  the  jaws  (Fig.  log)  are  a  great  rarity.     Re- 
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cently  two  such  cases  from  the  clinic  at  Bonn  were  described  by  Becker. 
This  imthor  found  in  literature  sixteen  additional  cases.  The  lower 
Jaw  is  more  frequently  the  seat  of  this  tumor.  From  this  6ct  alone 
it  is  L'vidcnt  that  displaced  dental  germs  are  not  the  cause  of  these 
cysts,  as  most  authors  claim.  In  the  upper  jaw  such  cysts  may  rup- 
ture into  the  antrum  of  Highmore.  They  are  found  more  frequently 
in  the  region  of  the  molar  and  bicuspid  than  in  that  of  the  other  teeth. 
The  youngest  patient  wa,s  twelve  years,  the  oldest  seventy-two  years 
of  age.  The  growth,  which  commences  during  childhood  and  puberty, 
is  slow.  Trauma  and  inflammatory  affections  are  the  exciting  causes. 
According  to  the  location  of  the  matrix  the  cyst  will  project  either 
from  the  outer  or  the  inner  side  of  the  jaw. 

The  crackling  sensation  {bruit  tie  parcheniiti)  as  a  diagnostic  sign 
in  the  e.'tamination  of  multilocular  tumors  of  the  jaw  was  described  by 
Runge  in  1775,  and  later  by  Dupuytren.  Fluctuation  appears  when  the 
bony  wall  has  been  absorbed,  and  is  consequently  a  later  sign.  Ulcer- 
ation of  the  gums  does  not  take  place.  Such  tumors  often  attain  an 
enormous  size.  Falkson  and  Kryk  describe  a  case  in  which  the  tumor 
wci(^hcd  one  and  a  half  kilograms  and  reached  from  the  zygomatic  arch 
to  the  .sternum.  On  section  through  the  tumor  a  system  of  hollow  spaces 
was  disclosed.  Some  of  the  cysts  communicated  with  others.  The 
septa  are  usually  membranous.  These  cysts  contain  a  viscid  fluid  some- 
times mixed  with  blood.  The  size  of  the  cysts  varies  from  minute 
spaces  to  that  of  a  hen's  egg.  The  inner  surface  of  the  cysts  is  smooth. 
In  the  study  of  these  cysts  three  stages  are  apparent;  i.  Cellular  cords ; 
2.  Alveoli ;  3.  Cysts. 


XVI.    CARCINOMA. 


The  subject  of  carcinoma  is  one  of  immense  etiological  and  clinical 
interest,  The  ttiolo^y  has  been  investigated  and  discussed  for  cen- 
turies, and.  although  great  progress  has  been  made  in  tracing  the  histo- 
genetic  origin  of  carcinoma  to  its  proper  sourci;,  the  explanation  of  the 
real  cause  awaits  discovery.  The  etiology  has  recently  received  renewed 
interest  from  the  bacteriological  researches  that  have  been  made  to  prove 
the  microbic  origin  of  carcinoma.  As  we  shall  see  farther  on,  no  posi- 
tive proof  has  been  furnished  so  far  that  carcinoma  is  a  microbic  disease. 
The  clinical  interest  of  carcinoma  arises  from  the  prevalence  of  this 
affection  and  the  inadequacy  of  the  present  surgical  resources  to  cope 
with  it  successfully.  To  what  fearful  extent  carcinoma  figures  as  a  cause 
of  death  can  be  learned  from  the  fact  that  in  England  and  Wales  during 
ten  years  (1860-1870),  2,379,622 'persons  above  the  age  of  twenty  died, 
and  that  this  number  includes  8 1 .699  deaths  from  carcinoma,  the  deaths 
from  this  cause  constituting  to  all  others  a  ratio  of  i  :29.  There  can 
be  but  little  doubt  that  this  disease  is  on  the  increase.  The  dread  of 
carcinoma  is  almost  universal.  Its  terrors  have  been  described  in  prose 
and  in  poetry.  Shakespeare  alludes  to  it  in  Hamkt :  "And  is't  not  to 
be  damned,  to  let  this  canker  of  our  nature  come  in  further  evil?" 
Not  only  the  profession,  but  also  the  public,  is  aware  of  ihc  great 
shortcomings  of  surgery  in  its  treatment.  The  impression  prevails 
among  the  people  that  it  is  incurable.  The  great  mass  of  the  people 
have  abandoned  all  hope  of  the  receipt  of  permanent  benefit  from  the 
rec(^nizcd  surgical  craft  for  this  affection,  and  seek  aid  from  so-called 
"cancer  specialists"  that  exist  everywhere  and  fatten  on  the  credulity 
of  an  army  of  despondent,  almost  desperate,  cancer  patients.  This  sad 
condition  of  affairs,  and  with  it  the  remunerative  occupation  of  this 
horde  of  pretenders,  will  cease  to  exist  when  the  discovery  of  the  real 
cause  of  carcinoma  is  made  and  when  successful  therapeutic  measures 
are  established  upon  such  basis.  The  writer  has  great  confidence  in 
future  investigations  in  this  direction.  A  great  number  of  tireless, 
honest  investigators  are  at  work,  and  the  prophesied  results  will  be 
realized  in  time. 

Definition. — Carcinoma  is  an  atypical  proliferation  of  epithelial  cells 
from  a  matrix  of  embryonic  cells  of  congenital  or  posl-natal  "'■io'iN. 
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This  definition  includes  what  is  known  of  the  histogenetic  origin  of 
carcinoma.  It  refers  tlie  tumor  to  its  primary  location  in  mesoblastic 
tissue,  and  the  origin  of  its  cellular  elements  to  a  matrix  of  embrj'onic 
epithelial  cells.  The  ln-Urotopic  hcalion  of  the  ipithcliai  cells  distin- 
guislus  carcinoma  from  all  the  benign  tpitlulial  tumors.  Atypical  pro- 
liferation of  epithelial  cells  means  their  growth  and  multiplication  in 
a  locality  where  epithelial  cells  have  no  legitimate  citizenship.  The 
matrix  may  occupy  such  a  location  from  the  very  beginning  when 
embryonic  cells  have  been  displaced  into  mesobla.stic  tissue  during  the 
development  of  the  embryo  In  the  case  of  congenital  matrices;  or 
when  in  a  burn  or  a  wound  or  an  inflammatory  process  embrj'onic  cells 
become  buried  in  the  mesoblast  after  destruction  of  the  membrana 
propria  in  matrices  of  post-natal  origin ;  or,  finally,  if  the  matrix  is 
confined  to  the  epiblastic  or  hypoblastic  tissues,  the  carcinoma  dates 
back  to  the  time  when  the  embr)'onic  cells  passed  through  and  beyond 
the  membrana  propria  into  the  vascular  mesoblastic  tissues. 

Views  Past  and  Present  regarding  the  Origin  and  Nature  of 
Carcinoma. — The  old  authors  were  familiar  with  the  gross  appearances 
and  the  clinical  aspects  of  carcinoma.  The  division  into  open  and  sub- 
cutaneous carcinoma  was  made  at  an  early  day ;  the  former  was  de- 
scribed as  cancer  apcrtus,  and  the  latter  as  cancer  occnltus.  Celsus 
understood  under  the  term  "  cancer  "  the  several  forms  of  fjangrene. 
Galen  insisted  on  an  early  diagnosis,  which  he  based  almost  exclusively 
upon  its  clinical  course.  jEtius  gave  an  accurate  description  of  carci- 
noma of  the  uterus.  The  classical  description  of  cancer  by  Soranus 
would  be  no  discredit  to  a  modern  work  on  general  pathology.  All 
malignant  growths  were  included  under  the  head  of  cancer.  The  first 
attempt  to  describe  tumors  upon  an  anatomical  basis  was  made  by 
Johannes  MiJller  in  his  work  on  The  Stniclure  of  Morbid  Grmn'tlts, 
published  in  1838.  Virchow  traced  the  tumor-cells  to  their  histological 
origin,  and  thus  laid  the  foundation  for  a  rational  classification.  He 
was  also  the  first  to  describe  the  alveolar  .structure  of  carcinoma,  and 
he  called  attention  to  the  resemblance  of  carcinoma-cells  to  epithelial 
cells.  He  believed  that  both  stroma  and  the  epithelial  cells  were  pro- 
duced by  the  connective  tissue. 

The  microscope  was  made  available  as  a  means  of  investigating  the 
structure  of  tumors  by  Schleiden  and  Schwann.  Miiller  in  1 836,  in  a 
preliminarj-  communication,  tlivided  tumors  into  "benign"  and  "  malig- 
nant," by  which  terms  he  meant  tumors  that  were  curable  or  incurable 
by  operation,  Bichat  described  carcinoma  as  a  subepithelial  tumor,  and 
distinguished  a  stroma  which  he  believed  consisted  of  degenerated  con- 
nective tissue  and  of  cells  derived  from  the  epithelial   layer.     Laennec 
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divided  tumors  into  "homologous"  and  "  heterologous,"  and  among 
the  latter  included  tubercle,  encephaloid,  melanosis,  and  scirrhus.  Lob- 
stein,  while  admitting  the  correctness  of  this  division,  believed  that  the 
difference  between  the  two  kinds  of  tumors  was  due  to  a  species  of 
lymph,  which,  according  to  the  character  of  the  tumor,  is  either  cuplastk 
or  cacoplastk.  Miiller  maintained  that  the  structure  of  benign  and 
malignant  tumors  was  identical,  and  that  the  classification  into  homol- 
ogous and  heterologous  tumors  was  based  on  ignorance  of  their  micro- 
scopical structure.  He,  however,  recognized  a  neoplastic  form  of  cell- 
elements,  and  in  the  examination  of  tumor-tissue  under  the  microscope 
he  speaks  of  normal  tissue,  granules,  cells,  and  new  connective  tissue. 
From  that  time  dates  the  description  of  a  morphologically  specific 
caudate  cancer-cell  which  was  regarded  as  the  essential  element  of 
cancerous  infiltration — an  opinion  which  prevailed  at  his  time,  but 
which  was  not  shared  by  Miiller.  Lebert  and  Hannover  revived  again 
the  theory  of  the  existence  of  a  specific  cancer-cell,  but,  instead  of  the 
caudate  cell,  described  a  more  primitive  structure.  Lebert  separated 
carcinoma  of  the  skin  from  carcinoma  of  internal  organs,  and  called  it 
cancroid.  About  the  same  time  Ecker  examined  microscopically  three 
specimens  of  carcinoma  of  the  lip,  and,  finding  no  foreign  heteroplastic 
cells,  declared  them  to  be  a  simple  hypertrophy  of  the  papillae.  Mayo 
discovered  general  infiltration  in  a  similar  tumor,  and  therefore  classified 
it  with  what  was  then  generally  recognized  as  cancerous  tumors. 

Rokitansky  classified  carcinoma  of  the  skin  with  glandular  carci- 
noma, and  regarded  it  as  a  variety  of  medullary  fungus,  differing  from 
carcinonia  proper  only  by  the  form  and  aggregation  of  its  cells.  Lebert 
modified  his  views  regarding  the  structure  and  nature  of  cancroid  after 
he  discovered  that  in  some  cases  It  gave  rise  to  glandular  and  general 
infection,  and  aflcr  having  found  in  it  the  cell-forms  which  he  regarded 
as  characteristic  of  carcinoma.  In  1845  he  distinguished  three  kinds 
of  carcinoma  of  the  skin:  i.  Papillary  excrescences  with  inflamed, 
indurated  base  and  superficial  ulceration;  2.  Papillary  proliferations  of 
the  cauliflower  kind  with  enlargement  of  the  sebaceous  glands :  3.  Lpi- 
thelial  neoplasms  consisting  of  a  fibrous  framework,  its  meshes  filled 
with  epithelial  cells.  Ecker,  Mayo,  and  Lebert  referred  the  origin  of 
the  new  epithelial  cells  to  proliferation  from  pre-e.'cisting  mature  epithe- 
lial cells,  while  Virchow,  Rokitansky,  and  Neumann  claimed  that  they 
were  the  product  of  metaplastic  proliferation  of  the  connective  tissue. 
The  glandular  origin  of  carcinoma  of  the  skin  was  .-itudied  by  !■-.  II. 
Weber,  and  later  by  Gluge.  Ecker.  Mayo,  Lebert,  and  Rokitansky 
believed  that  carcinoma  resulted  from  tissue-proliferation  of  the  papilhu 
of  the  skin.     Virchow  applied  the  term  cuncroiii  to  surface  carcinoma 
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in  which,  in  the  tumor-tissue,  spaces  are  formed  and  are  occupied  by 
epithelial  cells.  Fuhrer  called  attention  to  the  possible  influence  of 
irritation  caused  by  the  hair  in  the  production  of  carcinoma  of  the  lip 
in  men.  Robin  believed  that  carcinoma  of  the  skin  originated  in  the 
sebaceous  glands. 

Hannover  originated  the  term  epithelioma  for  carcinoma  of  the  skin 
and  mucous  membranes — ^a  term  which  has  caused  a  great  dca!  of 
confusion  in  distinguishing  a  benign  from  a  malignant  epithelial  tumor. 
He  asserted  that  carcinoma  of  the  skin  originated  from  the  rete  Mal- 
pighii,  and  not  in  the  glandular  appendages  of  the  skin.  Vemeuil  and 
Forstcr  observed  cases  of  carcinoma  of  the  skin  that  originated  in 
sweat-glands.  A  parallel  to  the  history  of  surface  carcinoma  is  that  of 
a  form  of  ulceration  of  the  skin  that  was  called  ulcere  cancroide  by 
Lebert,  tdcits  roden$  by  Paget,  and  ulcus  pttagcdmnicHm  by  Von  Bnins. 
Many  Knglish  authors  adhere  to  the  term  rodent  ulcer,  and  describe 
under  it  something  which  is  supposed  to  be  different  from  true  carci- 
noma. Modem  writers,  with  few  exceptions,  look  upon  rodent  ulcer  as 
a  variety  of  carcinoma  of  the  skin.  Forster  observed  latty  degeneration 
of  the  tissues  in  carcinoma  of  the  skin,  besides  a  mucous  metamorphosis 
of  the  cell-masses  in  the  alveoli.  Colloid  degeneration  was  found  only 
in  exceptional  cases.  It  was  ascertained  later  that  the  cylindroma  of 
Billroth  also  represents  only  a  .secondarj'  change  occurring  in  surface 
aircinoma.  In  but  a  few  instances  was  a  primary  carcinoma  found 
away  from  the  qiiblastic  or  hyjioblastic  tissues.  Virchow  reports  a 
primary  cancniid  in  the  tibia  :  (>.  Weber,  in  the  inferior  maxilla ;  Paget, 
in  the  inguinal  glands.  In  all  those  and  in  similar  cases  the  prolifer- 
ation had  its  origin  from  a  tlisplaced  matrix  of  embrj'onic  epiblastic  or 
Inpoblastic  tissue.  Cohnlicirn  went  a  step  farther,  and  claimed  that 
carcinoma  did  not  originate  by  ])roIiferation  from  mature  epithelial  cells, 
but  that  il  was  produced,  indipendeiitly  of  mature  pre-existing  tissue, 
from  a  matrix  of  embryonic  ciHthclial  cells,  and  he  advanced  the  theory 
wliich  assigns  to  tile  oriL^in  of  all  tumors  a  niatri,\  of  enibrj'onic  tissue. 
This  theory  has  been  upheld  strongly  hy  Wakleyer  and  a  number  of 
modern  writers.  It  goes  farther  toward  explaining  the  origin  of  tumors 
than  any  other  theorj-  lieretofire  advanced.  Until  t]uite  recently  car- 
cinoma was  regardetl  as  a  local  manifestation  of  a  general  dyscrasia. 
It  was  supposed  that  the  is-^intial  cau^e  existed  in  the  blood,  and  that 
the  tissues  the  seat  of  tuinor-ti  •filiation  were  acted  upon  by  a  specific 
virus.  Virchow  assiimeti  the  existence  in  the  tissues  of  a  primary 
carcinoma  i>f  a  st'iiiiniiim  which,  by  being  brought  in  contact  with 
lymphatic  and  other  tissue-;,  rc]>roduccd  the  disease  in  other  localities, 
and  which  by  its  action    upon  the   adjacent   ti.ssucs   gave  rise  to  local 
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infection.  He  asserts  that  in  the  primary  formation  no  doubt  there  is 
produced  a  contagious  material  which  acts  upon  the  tissues  with  which 
it  comes  in  gonlact  in  the  same  manner  as  docs  the  lymph  in  lymph- 
glands.  The  more  anastomoses  the  affected  parts  have,  the  more  such 
a  result  may  be  expected.  Cartilage  is  almost  exempt  from  local  infec- 
tion of  a  malignant  growth,  owing  to  the  absence  of  blood-vessels  and 
lymphatics.  In  malignant  tumors  in  the  epiphyseal  region  of  the  long 
bones  the  articular  cartilage  is  often  found  completely  separated,  and 
shows  the  effect  of  pressure-atrophy  rather  than  of  direct  implication 
by  the  tumor.  He  believes  that  local  infection  from  a  malignant  growth 
takes  place  by  the  action  of  an  infective  fluid  brought  in  contact  with 
cells  without  the  intervention  of  vessels  or  nerves.  He  admits  that  it 
is  not  known  whether  distant  parts  are  infected  in  a  similar  manner  or 
whether  metastasis  takes  place  by  transportation  of  cells.  He  believes 
that  the  occurrence  of  metastatic  carcinoma  of  the  liver  without  carci- 
noma of  the  lung  speaks  against  cellular  transportation  as  a  cause  of 
metastatic  tumor.s.  W.  Miiller  and  Creighton  believe  that  the  virus 
produced  in  a  carcinoma  affects  the  ti.ssues  with  which  it  is  brought  in 
contact  like  the  spermatozoa  affects  the  ovum,  the  cell-impregnation 
giving  rise  to  tissue-proliferation. 

Mr.  Simon  in  a  recent  discussion  on  carcinoma  took  this  standpoint. 
He  attempted  to  show  that  the  mere  wandering  of  cancer-cells  to  parts 
distant  from  the  primary  tumor,  and  their  overgrowth  in  their  new  loca- 
tion, did  not  explain  the  facts  as  observed  in  these  tumors.  He 
maintained  that  the  essence  of  the  specific  force  of  malignancy  is  an 
impregnative  or  spermatic  one,  whereby  the  part  primarily  affected 
exercises  on  the  tissue  receiving  its  juices  an  influence  which  causes 
the  latter  "to  fructify  in  conformity  with  its  own  deranged  pat- 
tern." But  then,  again,  holding  these  views,  he  still  is  able  to 
'  see  two  functionally  distinct  classes  of  disea.se  in  cancerous  and  non- 
cancerous tumors.  It  is  difficult  to  conceive  how  a  modern  path- 
ologist could  hold  such  views  in  the  face  of  the  numerous  and  con- 
clusive proofs  of  di.-isemination  of  carcinoma  by  migrating  and  trans- 
planted cells. 

More  recent  researches  have  been  made  with  a  view  of  demonstrat- 
ing the  microbic  origin  of  the  primary  and  secondarj-  tumors,  but  so 
fer  no  conclusive  proof  has  been  furnished  of  the  microbic  origin  of 
carcinoma.  Our  present  knowledge  concerning  the  origin  and  growth 
of  carcinoma  warrants  us  in  making  the  statement  that  caninoma  is  the 
result  of  an  atypical  proliferation  from  a  matrix  of  embryonic  cells,  and 
the  local  and  general  infectious  are  caused  by  the  local  and  general 
dissemination  of  careinoma-ceUs.  ^^ 
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Histogeneels. — In  discussing;  the  histogenesis  of  carcinoma  we  shall 
take  it  for  granted  that  all  carcinomatous  tumors  spring  rrom  a  similar 
matrix — that  is,  that  they  all  have  a  similar  histogenetic  origin.  It  has 
been  stated  elsewhere  that  the  histological  structure  of  the  tumor  and 
its  behavior  to  the  surrounding  tissues  arc  modified  by  the  type  of  the 
cells  of  which  it  is  composed  and  the  nature  of  its  environment;  but 
all  cancerous  tumors  bear  a  resemblance  to  one  another  anatomically 
and  manifest  the  same  clinical  tendencies.  The  idea  that  the  old  authors 
entertained  in  regard  to  the  parasitic  nature  of  tumors  of  all  kinds,  but 
e.six;cially  of  carcinoma,  presents  plausible  features.  Even  normal  cells, 
as  Virchow  says,  live  a  parasitic  life.  In  a  stricter  sense  the  term 
parasitic  can  be  applied  to  cells  which,  when  detached  from  their 
mother-soil,  retain  under  favorable  circumstances  their  vitality  when 
transplanted  into  other  localities,  such  as  epithelial  cells  and  cartitage- 
ccUs.  If  a  piece  of  connective  tissue  should  become  detached  and 
should  enj^raft  itself  upon  living  tissue  in  some  other  place,  it  would 
have  to  be  regarded  as  a  parasite,  as  its  existence  would  depend  upon 
the  abstraction  of  nutritive  material  from  the  new  soil.  The  parasitic 
nature  of  malignant  tumors  is  more  marked  than  that  of  the  benign 
growths,  because  a  carcinoma  or  a  sarcoma  from  its  very  commence- 
ment destroys  pre-existing  tissues,  besides  robbing  the  part  in  which 
it  is  located  of  a  part  of  its  nutritive  supply. 

Parasitism  of  tumors,  in  the  sense  in  which  the  expression  is 
used  to-day,  is  much  more  limited  in  its  .significance  than  formerly. 
When  used  in  its  modern  sense,  the  term  signifies  the  presence 
in  the  body  of  growths  which  ha\'e  no  existence  in  the  normal 
bod)-.  We  Wiw  regard  a  tumor  as  an  integral  jxirt  of  the  organ- 
ism, the  protiuct  of  tissue-proliferation  from  a  matrix  of  embryonic 
cells. 

The  first  attempt  to  trace  tumors  to  their  proper  histogenetic  source 
was  made  by  Virchow,  wlio  believed  that  the  carcinoma-cells,  like  the 
cells  of  nearly  all  tumors,  were  derived  from  the  connective  tissue, 
lie  found  cells  in  carcinomii  far  aw.iy  from  normal  epithelial  cells,  and 
from  their  resemblance  to  cpillieliiil  cells  lie  called  them  epithelioid  cells. 
He  believed  that  these  cells  were  produced  in  the  localities  in  which 
he  found  them.  Forster  bulieved  ituit  llie  cells  of  the  cylinder-celled 
epitheli;il  cancroid  of  the  gastnvintestiual  canal  and  the  squamous 
epithelioma  of  the  skin  were  ])ri>duce(l  by  the  pre-existing  connective 
tissue  of  the  part  in  which  the  tumor  oritjinated.  Neumann  supported 
Virchow's  views  in  reference  to  the  histogenetic  .source  of  the  carci- 
noma-cells. Koster,  a  jiupil  of  Recklinj;hausen,  a.sserted  that  in  carci- 
noma of  the  skin  and  the  stomach  the  carcinoma-cells  were  derived 
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from  the  endothelial  cells  of  the  lymphatic  vessels.  Virchow  describes 
cell-fonnation  in  carcinoma  as  follows  :  "A  portion  of  a  large  granular 
cell  becomes  uniformly  transparent,  possibly  beginning  with  a  degener- 
ating nucleus.  This  portion  shows  from  the  first  a  definite  wall,  which 
becomes  thickened  and  similar  in  appearance  to  cartilage-cells.  During 
this  change  the  remainder  of  the  old  cell  becomes  more  homogeneous 
and  frequently  disappears  entirely."  He  considers  the  cavities,  or  vacu- 
oles, in  carcinoma-cells  and  in  cartilage-cells  identical.  This  condition 
seems  to  be  the  fir.st  step  to  overcome  morphologically  the  apparently 
great  differences  between  epithelial  and  cartilaginous  structures.  As 
illustrations  of  their  close  relation,  instances  of  two  tumors,  one  of 
the  parotid  gland  and  the  other  of  the  testicle,  are  given,  in  which 
tumors  a  portion  was  of  epithelial  and  the  remainder  of  cartilaginous 
structure. 

Virchow's  views  prevailed  until  Remak  established  the  doctrine  of 
the  independence  of  the  different  histological  elements  and  founded  the 
law  of  the  normal  succession  of  cells.  His  supported  Kemak's  teach- 
ing in  a  most  positive  manner.  The  same  author  added  to  our  know- 
ledge of  the  histogenesis  of  epithelial  tumors  by  excluding  from  them 
endotlielial  tumors.  He  regarded  the  endothelial  cells  as  a  variety  of 
connective- tissue  cell  derived  from  a  histogcnetic  source  entirely  differ- 
ent from  the  epithelial  cells.  In  the  light  of  recent  embryological  in- 
vestigations, the  doctrine  of  metaplasia  as  expounded  by  Virchow  is  no 
longer  tenable.  Connective  tissue  cannot  produce  epithelial  cells,  and 
epithelial  cells  cannot  produce  connective  tissue.  Thf  lazv  i>/  thf  Icgid- 
maU  siicctssion  of  cdh  holds  true  in  the  gro^vtli  of  tumors,  both  biiiign 
and  malignant,  as  well  as  in  lite  production  of  normal  tissne.  The 
origin  of  carcinoma-cells  from  mature  pre-existing  epithelial  cells  was 
accepted  by  Billroth,  Lijcke,  Rudnow,  Thiersch,  Klebs,  Rindfleisch, 
and  others.  Waldeycr  went  a  step  farther  in  explaining  the  difference 
between  the  origin  of  benign  and  malignant  epithelial  tumors  when  he 
defined  a  carcinoma  as  "an  atj'pical  epithelial  tumor."  With  this  defini- 
tion he  wished  to  draw  a  line  between  a  benign  and  a  malignant  epithelial 
tumor.  By  an  atypical  proliferation  of  epithelial  cells  is  meant  a  condition 
in  which  the  new  cells  produced  originally  within  the  limits  of  epithe- 
lial tissue  extend  beyond  the  limits  of  the  physiological  type — that  is, 
be>'ond  the  basement  membrane.  An  adenoma  (Fig,  110)  as  compared 
kWith  a  carcinoma  (Fig.  1 1 1)  is  a  typical  tumor  because  the  epithelial 
HCells  remain  within  their  normal  physiological  boundary-line,  the  mem- 
brana  propria. 

By  contrasting  Figures  1 10  and  ill  it  will  be  seen  at  a  glance  what 
is  meant  by  a  "typical"  and  an  "atypical"  tumor.     Adenoma 
t< 
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breast  is  a  typical  epithelial  tumor  because  the  epithelial  cells  have  at 
no  place  lost  their  normal  relations  with  the  connective  tissue;  the 
cells  and  the  connective  tiiisue  are  separated  bj'  the  membrana  propria. 
Carcinoma  of  the  tongue  is  an  atypical  epithelial  tumor  because  the  new 
epithelial  cells  have  passed  beyond  the  mcmbrana  propria  and  are 
beginning  to  infiltrate  the  connective  tissue.  The  proliferation  here  is 
atypical  because  the  epithelial  cells  are  produced  in  a  tissue  of  a  differ- 
ent type  and  in  a  place  distant  from  that  in  which  they  normally 
ori^'nate. 

To  make  the  point  between  typical  and  atypical  proliferation  of 
epithelial   cells   still   stronger  the  atypical  proliferation  will  be  defined 
Bhj/f^  presiHce,  grmuth,  and  miittiplkation  of  epilhdial  alls  in  th(  ntfso- 
"Was/ic  tissues.     Klebs  defines  this   process  very  correctly  as  "  a  meta- 
stasis of  epithelial  cells." 

Cohnheim  believed  in  the  epithelial  origin  of  carcinoma,  but  asserted 
that  mature  epithelial  cells  are  not  capable  of  producing  a  tumor.  He 
claimed  that  all  tiimurs  originate  from  a  congenital  matrix  of  embryonic 
cells.  For  carcinoma  he  assumed  either  a  matrix  of  epithelial  cells  in 
localities  in  which  epithelial  cells  normally  exist,  or  a  displaced  matrix. 
From  this  standpoint  all  tumors  are  atypical.  We  shall,  however,  use 
the  word  "  atypical  "  in  the  sense  in  which  Waldcyer  applied  it.  We 
shall  hold  fast  to  Cohnheim's  theory  regarding  the  histogenesis  of  car- 
cinoma. If  a  carcinoma  ahvays  originates  from  epithelial  cells,  primary 
carcinoma  in  mcsoblaslic  tissue  is  impossible  from  a  histogenctic  stand- 
point unless  a  Matrix  of  euihryonie  epithelial  cells  has  become  displaced 
during  the  dcfclopincnt  of  the  embryo,  or  '.vhen  epithelial  cells  hat'c  become 
buried  in  mesolilastie  tissues,  after  birth,  by  injury  or  by  disease.  Primary 
carcinoma  of  me.soblastic  tissues  is  due  to  the  presence  of  a  displaced 
matrix  of  embryonic  epithelial  cells.  It  is  from  such  matrices  that 
primary  carcinoma  is  occa.sionally  observed  in  bone,  in  lymphatic  glands. 
and  in  other  mesoblastic  tissues.  Deep-seated  carcinoma  of  the  neck 
occurring  independently  of  infection  from  another  source  originates 
either  from  branchial  structures — branchiogenous  carcinoma  (Volk- 
mann) — or  from  an  accessory  or  supernumerary  thyroid  gland — struma 
carcinomatosa  accessoria  (Gutlmann). 

The  origin  of  carcinoma  in  accessorj-  organs  must  be  taken  into 
consideration  in  the  diagnosis  of  primary  carcinoma  in  unusual  localities. 
A  post-natal  matrix-  of  embn,'<.>nic  epithelial  cells  is  more  frequently  the 
starting-point  of  carcinoma  than  was  formerly  supposed.  Such  a  matrix 
is  created  in  ordinary  scar-tissue  in  scars  following  deep  burns,  in 
ulcers,  and  by  the  traumatic  displacement  of  fragments  of  epithelial 
tissue. 
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HiSTOLOGV. 

All  carcinomatous  tumors  are  composed  of  epithelial  cells  and  an 
alvcolated  stroma  of  connective  tissue.  One  of  the  strongest  ai^u- 
ments  against  the  microbic  origin  of  carcinoma  is  the  histogenetic 
source  of  the  carcinoma-cells.  Pathogenic  microbt:s  act  upon  the 
tissues  with  which  they  are  brought  in  contact,  and  the  proliferation 
results  in  cells  which  correspond  in  type  with  the  cells  acted  upon 
by  the  microbes.  Carcinoma-cells  multiply  by  karj'okinesis.  Soon 
after  l-'lemniing   published  the  result  of  his  observations  on    karyo- 
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kinesis,  Filbry  obser\ed  the  same  structural  changes  in  carcinoma-cells. 
All  preparations  showi-d,  without  c.\CLplion,  the  indirfcl  mitotic  seg- 
mentation of  the  nucleus.  The  best  figures  were  seen  in  the  marginal 
Eone  of  the  epithelial  projections,  while  in  sarcoma  they  were  about  llie 
same  throughout  the  tumor.  The  epithelial  cells  are  derived  from  the 
essential  tumor-matrix;  the  stroma  consists  of  pre-existing  connective 
tissue.  The  several  varieties  of  carcinoma  formerly  sei>arately  described 
— epithelioma.  scirrhuB.encephaloid,  colloid,  glandular  carcinoma — differ 
only  in  their  structure  from  their  location,  the  type  of  cells,  or  the  kind 
and  degree  of  degeneration  of  tlie  tumor-tissue;  the  general  plan  of 
their  histological  structure  is  tin-  ■i;imr-.      For  the  purpose  of  avoiding 
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confusion  the  different  histological  forms  of  carcinoma  will  be  described 
separately, 

Squamous-CBlled  Carclnoina. — The  characteristic  histological  feat- 
ure of  every'  carcinoma  is  the  alveolalion  of  the  stroma  and  the  group- 
ing of  cells  in  its  meshes  (Fig.  112). 

In  carcinoma  of  the  skin  the  squamous  epithelial  cells  are  arranged 
in  concentric  layers  in  the  alveoli, forming  the  so-called  "cancer-nests" 
or  "epithelial  pearls,"  The  young  cells  occupy  the  periphery  of  the 
nest,  the  oldest  cells  being  in  the  centre.  Cell-degenemlion  always 
begins  in  tlie  oldest  cells  in  the  centre  of  the  nest.  The  alveolated 
structure  of  the  stroma  was  first  described  by  Virchow.  The  alveoli 
are  formed  by  the  colonies  of  cells  which  form  in  the  connective-tissue 
spaces,  each  colony  the  oftspring  of  a  single  epithelial  cell  which  has 
found  its  way  into  the  connective  tissue.  As  the  cell-mass  increase.'^  in 
size  the  connective-tissue  fibres  are  separated  and  form  the  alveolus. 
The  epithelial  cells  act  the  part  of  a  foreign  body  and  increase  the 
blood-supply  to  the  tissues,  thus  increasing  the  vegetative  capacity  of 
the  connective- tissue  cells,  which  in  turn  results  in  increase  of  the 
stroma. 

Klebs  believes  that  the  epithelial  cells  which  have  undergone  carci- 
nomatous degeneration  are  gradually  transformed  into  connective  tis- 
sue and  form  a  part  of  the  stroma.  If  such  a  transition  occurs,  the 
increase  of  stroma-tissue  during  the  growth  of  the  carcinoma  could 
easily  be  explained.  Hatschek  and 
RabI  claim  that  mcsoblaslic  cells  are 
derived  from  epithelia.  Reckling- 
hausen and  Koster  have  observed 
metaplastic  tissue-changes  in  meta- 
static lymphatic  carcinoma,  where 
endothelial  cells  were  transformed 
into  epithelial  cells.  These  views  can 
no  longer  be  held,  as  more  recent 
researches  have  established  upon  a 
firm  basis  the  law  formulated  by 
Reniak  and  confirmed  by  His,  that 
cells  invariably  produce  their  own 
kind,  and  no  other.  We  must  there- 
fore assign  to  the  pre-existing  con- 
nective tissue  the  function  of  stroma  growth. 

The  stroma  is  always  infiltrated  by  leucocytes  and  young  carcinoma- 
cells  (Fig.  1 1 3.  a).  In  rapidly-growing  soft  carcinoma  the  stroma  is 
scanty,  the  alveoli  is  large,  the  cells  are  numerous,  and  tlie  local  infection 
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is  curly  and  extensive.  A  well-dcvclopcd,  finn  stroma  renders  the 
tumor  hard  and  retards  its  growth  and  local  infection.  The  vessels  and 
lyni[)h:itics  of  it  carcinoma  are  distributed  through  the  stroma.  The 
arteries  in  the  carcinonifitou.s  tissue  frequently  undergo  dcgenerath-e 
changes,  which  have  not  been  studied  with  sufficient  care  since  Thiersch 
first  called  atlcnlion  to  them. 

Proliferating  endarteritis  has  been  found  a  rather  frequent  accompani- 
ment of  carcinoma  in  the  laboratory-  of  Rush  Medical  College,  when 
there  were  no  indications  of  the  existence  of  the  same  condition  of  the 
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mtcrics  in  wy  other  part  of  the  bod)\  The  existence  of  this  form  of 
artcri.il  degeneration  on  a  large  scale  cannot  but  ff\tt  hsc  to  serious 
mitriti\c  changes  of  tlie  tumor-tissue  (Fig.  luV  It  is  a  sub^  that] 
calls  for  ftirther  int'cstigaiion. 

Cytindrioal-««U»d  Carcinoma.^  n  caivinoma  of  the  mucoos  mcm-^ 
bnnc  ^aitmk  from  the  h\-pobUs:t  the  parenchv-ma  of  the  tumor 

-^'liivliKal  cells  arranged  in  the  form  of  tubules  in  rcscm- 

( Inlands.    The  tubules  convspood  with  the  cell-fRsts  of 
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cells  are  arranged  in  a  somewhat  atypical  manner  in  the  crypts,  forming 
a  cellular  lining  of  differing  depths  (Fig,  1 1 5).   The  tubules  vary  in  size 
and  shape,  constituting  in  this  respect  a  contrast  to  adenoma  of  the  same 
part,  in   which  symmetry  of  the  tubules  is  pre- 
served (Fig.  116).     The   stroma    of  the  tumor 
is    infiltrated  with   leucocj'tes  and  young  carci- 
noma-cells (Fig.  116,  r).     The  cells  and  stroma 
of   cylindrical-celled   carcinoma    are    prone    to 
undergo  mucoid  and  colloid  degeneration. 
Glandular   Carcinoma. — Carcinoma   of  the 

'>-U  1 

acinous  glands  presents  the  same  alveolation  of  VIv 
the  stroma  as  squamous-celled  carcinoma.  The  '^^,2 
morphology  of  the  cells  being  similar,  the  gland- 
ular spaces  correspond  with  the  connective-tissue 
spaces,  in  which,  in  the  latter  variety,  the  epithe- 
lial cells  establish  centres  of  growth  and  form 
the  ah-eoli.  In  glandular  carcinoma  the  acini  ■"«''«'■"-•'';*■'«':"■;"-''"'-- 
constitute  the  alveoli,  and  the  Jnteracinoiis  lining;  <  170,  Aiii.ihrinki»ae 
connective  tissue  con.stitutes  the  stroma  (Fig.  IrM^itllS'^bf-^l: 
I  17).  In  hard,  slow-growing  glandular  carci- 
noma the  stroma  is  abundant  and  the  alveoli  are  small.  In  soft, 
rapid-growing  carcinoma,  formerly  called  "  encephaloid,"  the  stroma 
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Is  .scant)'  and  the  alveoli  arc  large.     A  strong   reticulum  imparts  to 
the  tumor  benign  qualities. 

Malignancy. 
The    clinical    interest   of   carcinoma    centres   on    its    malignancy. 
Malignancy  depends  not   upon   the  progres.sive  increase  in   the  size 
of  the  tumor,  as  is  the  popular  belief,  but  upon  the  extension  of  the 
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tumor  to  near  or  distant  parts  and  organs.  The  intrinsic  lcndcnc>'  of 
carcinoma  is  to  dcj^lroy  life.  For  the  lack  of  a  bctlt-r  word,  the  pro- 
cess by  which  the  tumor  dilTuscs  itself  in  its  immediate  vicinity,  in  the 
same  region,  and  throughout  the   entire  body,  is  termed  "  infection." 
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By  the  term  "  infection  "  as  applied  to  malignant  tumors  is  meant  the 
intrinsic  capacity  of  their  cells  to  leave  the  primary  tumor,  and  by 
wandering  into  the  surrounding  healthy  tissue  to  establish  new  centres 
of  growth,  or  by  being  transported  through  pre-existing  channels  to 
reproduce  the  disease  in  the  same  region  or  in  distant  parts  of  the 
body.  //  is  litis  cell-miration,  and  the  intrinsic  caf-acify  of  the  cells  to 
reproduce  fhffnsrh'es  in  ncto  and  strange  localities,  that  distinguish  malig- 
nant from  benign  tumors,  and  upon  which  depends  their  malignancy. 

Local  Infection. — The  power  of  epithelial  cells  to  penetrate  into 
the  apparently  healthy  tissue,  as  seen  and  described  by  Waldeyer  and 
Thiersch,  is  evidenced  in  the  local  diffusion  of  every  carcinoma,  but  it 
does  not  explain  the  malignancy  of  the  tumor,  as  normal  epithelial 
cells  do  not  possess  the  same  power  to  proliferate  in  mesoblastic  tissues 
as  do  the  epithelial  cells  of  a  carcinoma.     The  epithelial  cells  have 
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therefore  undergone  a  change,  the  true  nature  of  which  is  unknown, 
which  endows  them  with  a  greatly  augmented  vegetative  capacity.  In 
the  present  state  of  our  knowledge  we  must  attribute  this  increase  of 
their  formative  power,  not  to  a  cliange  in  llie  cells  them^^elves.  but  to 
an  altered  condition  of  the  tissues  which  they  inhabit.  This  latter 
condition  we  have  described  as  a  diminution  of  pliysiological  resistance. 
An  anomalous  location  of  epithelial  cells  under  certain  conditions 
may  cause  carcinoma ;  this  anomaly,  however,  does  not  constitute  tlie 
real  cause,  but  is  only  an  additional  factor,  and  not  an  essential  ante- 


Fig-  iiS  — Fmid  an  epiihclinJ  cftrcinoma  or  the  cllrorii:  eplrhelifl)  n«ti  Irnbnlded  in  1  tEmma  infilErated 
by  fiiull  cells  ;  X  JJD  (<AfL7E  Fctk). 

cedent  condition.  Ribbert  does  not  believe  that  the  first  changes  in 
the  growth  of  a  carcinoma  consist  in  infiltration  of  the  underlying 
connective  tissue.  He  chims  that  inclusion  of  epithelial  cells  takes 
place  by  an  outward  growth  of  connective  tissue.  He  has  observed  as 
the  first  thing  an  active  increase  of  the  cellular  elements  of  the  sub- 
epithelial connective  tissue.  This  causes  a  lifting  up  of  the  epithelial 
layer,  which  becomes  irregular  and  convoluted.  The  increased  con- 
nective tissue  grows  up  among  the  epithelial  cells,  and  causes  irregular 
separation  of  the  cells  from  their  normal  relations,  so  that  they  become 
divided  into  groups  and  islands  surrounded  by  the  new  connective 
tissue.  As  the  cells  are  now  disconnected  from  the  superficial  cells, 
they  cannot  proliferate  upward,  and  so  must  grow  where  the  connec- 
tive tissue  will  allow.    They  proceed  in  the  direction  of  the  least  resist- 
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In  the  stroma  of  every  carcinoma  small  young  epithelial  cells 
besides  leucocytes  are  found  (Fig.  1 18).  This  infiltration  of  the  tissues 
around  a  carcinomatous  tumor  was  called  by  VValdeyer  the  "inflam- 
matory zone,"  Leucocytes  escape  through  damaged  capillary  walls  and 
are  present  in  large  number  in  rapidly-growing  carcinoma,  but  among 
them  young  carcinoma-cells  can  always  be  seen.  All  these  young 
epithelial  cells,  as  soon  as  they  have  isolated  themselves  from  the 
primary  tumor,  assume  an  individuality  of  their  own  and  establish 
independent  centres  of  tumnr- formation.  In  cj'lindrical-celled  carci- 
noma the  membrana  propria  of  the  tubules  is  often  absent,  bringing 
thus  the  carcinoma-cells  in  direct  contact  with  the  vascular  connective 
tissue,  which  they  infiltrate,  increa-sing  thereby  the  size  of  the  tumor  and 
the  area  of  tissue-proliferation.  The  glandular  tubules  arc  irregularly 
branched,  are  devoid  of  the  membrana  propria,  and  are  lined  in  places 
by  three  layers  of  columnar  cells  (Fig.  1 19).    To  the  right  of  the  tumor 
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is  to  be  seen  a  second  carcinomatous  nodule  [li)  which  is  undergoing 
colloid  degeneration.  Only  at  the  periphery  can  carcinoma-celis  be 
seen,  while  the  centre  of  the  space  is  occupied  by  colloid  material  and 
degenerated  detached  cells.  The  space  is  enclosed  by  the  muscularis  (c). 
In  glandular  carcinoma  the  infiltration  takes  place  in  all  directions,  and 
the  tumor  is  surrounded  on  all  sides  by  a  zone  of  new  alveoli,  the  con- 
tents of  each  alveolus  being  the  product  of  proliferation  of  a  single  cell. 
New  alveoli   are  also  found  in  the  stroma,  especially  in  rapid-grow- 
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ing  tumors,  rendering  the  tunnor    softer  by  diminishing  its    stroma 
(Fig.  1 20,  b,b). 

The  local  infection  of  carcinoma  takes  place  in  the  direction  of  pre- 
existing connective-tissue  spaces,  and  consequently  spreads  most  rap- 
idly and  becomes  most  extensive  in  cases  in  which  the  primaiy  tumor 
is  surrounded  by  an  abundance  of  loose  connective  tissue.  It  is  in 
such  cases  that  the  tumor  attains  the  largest  size.  The  local  infection, 
however,  docs  not  remain  limited  to  the  connective  tissue.  Cm-cinoma 
involves  by  local  extension  all  tissues  and  organs,  irrtspecthe  ef  their 
anatomical  strueture.  This  is  the  most  conspicuous  patholc^cal  and 
clinical  feature  of  all  carcinomatous  tumors.  Johannes  Miiller  called 
special  attention  to  this  property  of  carcinoma,  and  surgeons  have  always 
regarded  this  feature  as  of  the  utmost  diagnostic  value  in  the  diflfcren- 
tiation  between  benign  tumors  and  carcinoma.  Neumann  described 
and  illustrated  carcinomatous  infiltration  of  muscular  tissue,  guided 
by  the  belief  that  the  carcinoma-cells  were  produced  by  the  inter- 
muscular connective  tissue.  The  tissues  and  organs  the  seat  ef  local, 
regional,  and  general  dissemination  remain  passive  in  the  groivth  ef 
carcinoma ;  the  increase  in  tlu  size  of  the  tumor  is  due  exclusively  to 
tissue-proliferation  of  wandering  displaced  carcinoma-cells.  The  cells 
of  the  regional  and  metastatic  tumors  are  derivatives  from  the  primary 
or  maternal  tumor.  Diffuse  local  infection  favors  early  regional  and 
general  infection.  It  is  on  this  account  that  glandular  carcinoma  is 
followed  mure  constantly  and  at  an  earlier  stage  by  regional  and  gen- 
oral  infection  than  i.s  squamous-celled  or  cylindrical-celled  carcinoma.  A 
carcinoma  of  the  cutaneous  or  mucous  surfaces  has  only  one  direction  in 
wltich  to  infiltrate  the  tissues,  while  a  glandular  carcinoma  is  surrounded 
by  mcsoblastic  tissues  on  all  sides,  with  a  correspondingly  increased  area 
of  infilt ration. 

The  progressive  growth  of  a  ciircinuma  is  due  to  the  establishment 
of  independent  centres  of  {ffowth  in  the  periphery  of  the  tumor.  It  is 
for  this  reason  that  spontaneou.s  slouf^hing  of  the  tumor  and  its  destruc- 
tion by  caustics  is  not  followed  by  a  cure,  as  is  the  case  in  benign  growths. 

Re^onaJ  Infection. — It  is  a  well-known  clinical  fact  that  a  carcinoma, 
wherever  it  may  be  located,  gives  rise  to  infection  of  the  lymphatic 
glands  of  the  same  region.  Simon  and  Paget  were  of  tlie  belief  that 
carcinoma  extends  from  the  primary  tumor,  not  through  any  active 
part  of  the  interposed  lymphatic  channels,  Init  through  the  lymph. 
They  explained  regional  infection  as  follows:  1.  The  disease  in  the 
lymphatic  glands  re.seniblos  the  primary  tumor,  the  deviation  beii^ 
dependent  on  the  structures  surrounding  tlie  carcinoma  in  the  Em- 
phatic gland ;  2.  It  appears  about  midway  in  the  course  of  t' 
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toward  death ;  3.  Usually  the  primary  tumor  makes  more  rapid  prog- 
ress, but  occasionally  the  reverse  is  the  case;  4.  The  disease  extends 
along  the  lymphatics  in  the  direction  of  the  thoracic  duct;  distant  lym- 
phatics are  rarely  affected.  Paget  believes  that  minute  fragments  of 
the  protoplasm  of  the  cancer-cells,  mingled  with  the  blood,  may  be  as 
cfTectual  as  whole  cells  in  reproducing  the  disease. 

The  migrating  young  epithelial  cells  find  their  way  into  the  lym- 
phatic vessels  within  or  near  the  primary  tumor,  are  carried  by  the 
lymph-stream  to  the  nearest  lymphatic  gland,  which  serves  as  a  filter, 
arresting  their  further  progress,  and  as  soon  as  they  become  localized 
they  establish  new  centres  of  growth  in  the  lymphatic  gland.  There 
must  exist  in  the  primary  tumor  or  in  its  vicinity  favorable  conditions 
for  the  entrance  of  the  cells  into  the  lymphatic  channels. 

Langhans  made  a  careful  study  of  injected  preparations  of  the 
mammary  gland,  with  the  special  object  of  ascertaining  the  relations  of 
lymphatics  to  the  acini  and  ducts  of  the  gland.     He  found  the  acini 


PiGi  til  — The  iDtenml  lympTmijct  a\  iht  mammary  gEajiEl  injccEc^]^  And  unninatliig  In  two  emnkt  In  ih* 

HVfU^i  liifier  Aiilcy  Couperi. 

and  ducts  surrounded  by  a  delicate  network  of  lymphatic  vessels,  but 
in  none  of  the  specimens  did  the  lymphatic  vessels  reach  the  interior 
of  the  acini  or  ducts,  or  even  the  membrana  propria.  Such  a  direct 
communication  between  these  structures  is  claimed  by  Ludwig  Toi 
The  abundance  of  lymphatic  vessels  in  the  mammary  gland  is 
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shown  in  Figure  121,  The  lactiferous  tubes  are  also  partially  injected. 
and  may  be  seen  under  the  network  of  lymphatics.     Tt  is  more  than 

pnibahlc  that  normal  lymjihatic  vessels  are  impermeable  to  emigrating 
epithelial  cells,  and  that  their  entnmce  is  effected  by  destruction  of  the 
wall  of  pre-existing  lymphatics  or  through  the  defective  walls  of  new 
lymphatic  channels  in  the  tunmr-tissuc.  This  subject  is  well  worthy 
of  a  most  careful  investigation.  Gusscnbauer  maintained  that  second- 
ary- carcinoma  of  the  lymphatic  glands  resulu  from  the  transportation 
of  minute  infective  corpuscular  elements  which  are  carried  from  the 
primarj'  tumor  throuj;h  the  lymphatic  channels  into  the  lymphatic 
glands,  where  they  infect  pre-existing  glandular  tissue,  bringing  about 
a  heterologous  change  in  the  tissue-elements  resembling  the  structure 
of  the  primarj'  tumor.  He  found  in  sections  of  glands  recently  infected, 
on  staining  with  picro-cannine.  minute  granules  of  an  intense  red  color 
in  the  cells  of  the  infected  gland-territorj-.  The  cells  thus  infected  then 
presented  various  change.-i  in  their  structure.  This  theory  was  in  accord 
with  views  expressed  by  Virchow  and  Creighton,  that  cancer-cells  are 
produced  by  the  action  of  a  virus  or  seiiiiniiiiii  upon  mature  cells.  We 
have  shown  conclusively  that  the  cells  of  which  the  primarj-  tumor  is 
composed  are  derived  not  fmrn  mature  tissue,  but  from  a  matrix  of 
embryonic  epithelial  cells,  and  we  shall  now  proceed  to  prove  that  alt 

metastatic  tumors,  local,  regional, 
and  distant,  owe  their  origm  and 
growth  to  cells  derived  from  the 
primarj'  tumor. 
5f  ^SPJRV^^'^i^'^ay'^^  Afanassicw   made    some   very 

^  '|K*^**JM!5C»--^'^-  interesting  investigations  in  Rud- 

new's  laboratorj'  at  St.  Petersburg 
concerning  the  growth  of  second- 
ary carcinoma  in  the  lymphatic 
glands.  Inflammatory  enlarge- 
ment of  the  glands  is  observed 
only  when  the  carcinoma  has  ul- 
cerated, and  is  then  caused  by  the 
entrance  into  the  lymphatic  sys- 
tem of  pathogenic  microbes  or  of 
chemical  irritants.  Enlargement 
of  the  lymphatic  glands  under 
other  circumstances  denotes  the 
regional  dissemination  of  the  dis- 
ease. The  first  changes  observed 
in  such  glands  are  the  presence  of  carcinoma-cells  from  the  primary 


Fw.  ia». — Secnndory  cftfcin^ma  nf  lympliaiic 
Eland;  X  4fi°,  rcilkjci^El  one-Ehlrct  {Surjjicil  CUillc, 
Ruth  Mcdica]  Cc^llfgF.  CJlicauoJ  :  n,  Kronpi  of  cnni- 
Mi>rila-celtl  L  ^1  lymphoiil  corpuacltfi  nnil  nliculum. 
Kach  one  of  tiK  cplrliclia]  n«EtB  ii  lite  pruducl  of 
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tumor  in  the  lymphatic  channels,  and  irritation  of  the  connective-tissue 
reticulum  caused  by  the  invaders.  The  lymphoid  corpuscles  take  no 
active  part  in  the  process.  As  the  carcinoma  increases  in  size  by  pro- 
liferation of  the  transplanted  carcinoma-cells  new  connective  tissue  is 
formed  from  the  granulation-elements.  The  parenchyma  of  the  gland 
is  subjected  to  pressure  and  is  gradually  destroyed,  its  place  being 
occupied  by  carcinoma-tissue.  The  carcinoma-cells  tliat  reach  the 
interior  of  the  lymphatic  channels  are  conveyed  with  the  lymph- 
current  to  the  nearest  lymphatic  gland,  in  the  meshes  of  which  their 
onward  course  becomes  arrested.  As  soon  as  a  wandering  carcinoma- 
cell  has  reached  its  destination  it  undergoes  karyokinetic  changes,  and 
the  product  of  tissue-proliferation  constitutes  the  secondary  gland- 
ular tumor,  the  connective  tissue   of  the  gland  becoming  its  stroma 

■  (Fig.  122). 

The  stroma  of  the  carcinoma  is  derived  from  the  pre-existing  retic- 
ulum of  the  gland,  wJiicli  reticulum  is  increased  in  consequence  of  the 
stimulation  caused  by  the  carcinoma-cells,  which  act  the  part  of  a  for- 

I  eign  body.  Simultaneously  or  in  succession  additional  centres  of  growth 
may  become  established  in  different  parts  of  the  gland  by  new  cells 
emerged  from  the  primary  tu- 
mor t<i  the  lymphatic  gland. 
New  centres  of  growth  are, 
however,  exhibited  also  by  the 
migration  of  young  epithelial 
cells  from  the  first  glandular 
focus  along  the  lymph-spaces 
into  other  parts  of  the  gland 
(Fig.  123.  r). 

Tile  local  infection  of  sec- 
ondary tumors  is  as  marked 
as  that  of  the  primary  tumor, 
and  takes  place  in  the  same 
manner.  The  cells  corre- 
spond   in     shape,    size,    and 


in 

manner  of  grouping  to  those  Fm.  uj.-Scto.icl-ry  c«rtin<.ma  \a  tht  lymph-ipuct.  of 

of  the  orimarv  tumor      The    'iy'"p'"''=  ^''•"''■'■■'■'"''""^""■'""■'""■■'■J'™'i">i"»ii; 

*  '  X  4A0,  reilu«d  one-rhlrrl  (Surgical  Clmic,  Ruah  Medical  Coi- 

stroma     is     modified      by     the      l»««.  Chicago)  :  a,  lympi-^pacci :  t,  pnupi  of  tjtciliooii- 

character     and     amount     of    i„,,„^;„_ 

connective  tissue  in  the  new 

locality.     It  has  been  known  for  a  long  time  that  a  secondary  tumor 

frequently  grows  much  more  rapidly  than  the  primary  tumor.     This 

fact  can  readily  be  explained  by  assuming  that  the  pre-existing  connec- 
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tive  tissue  surrounding  the  secondary  tumor  is  more  scanty  and  of  a 
looser  structure  than  the  stroma  of  the  primary  tumor.  As  the  local 
infection  in  the  lymphatic  gland  increases,  the  parenchyma  of  the  gland 
disappears  until  its  capsule  becomes  distended  by  carcinomatous  tissue. 
During  this  time  the  capsule  of  the  gland  has  become  thickened  in  a 
vain  attempt  to  limit  further  extension  of  the  disease.  As  soon  as  the 
capsule  is  reached  by  the  carcinoma-cells  infiltration  takes  place,  the 
capsule  itself  becomes  carcinomatous,  and  the  zone  of  infiltration 
extends  now  to  the  loose  paraglandular  connective  tissue.  Until  now 
the  gland  has  remained  movable,  but  as  soon  as  the  disease  reaches  the 
surrounding  tissues  the  gland  becomes  immovably  fixed. 

From  what  has  just  been  said  in  reference  to  the  local  infection  of 
lymphatic  secondary  carcinoma  it  will  be  seen  that  enucleation  of  car- 
cinomatous glands  is  bad  practice.  Such  practice  prevails  still  to  a 
large  extent,  and  is  responsible  for  the  local  recurrence  that  invariably 
follows  such  a  procedure.  Not  only  the  (Miraglandular  zone  of  infiltra- 
tion remains,  but  also  the  connecting  lymphatic  channels. 

Carcinoma  of  the  lymphatic  channels  has  not  received  the  attention 
it  deserves.  The  writer  is  firmly  convinced  that  many  of  the  second- 
ary glandular  tumors  that  have  invariably  been  regarded  as  infected 
lym|)hatic  glands  were  carcinomatous  nodules  which  developed  in  the 
lymphatic  vessels.  There  is  no  reason  to  doubt  that  carcinoma-cells 
may  by  mural  im[>lantation  become  arrested  in  lymphatic  vessels  and 
produce  the  same  results  as  in  a  lymjihatie  gland.  The  number  of 
nodules  remmetl  fnim  the  a.xillarj'  space  in  operations  for  carcinoma  of 
the  breast  frequently  exceeds  by  far  the  number  of  normal  lymphatic 
glands  in  that  locality,  IW  llw  pinfosi-  of  rtiiKfiiij^  llu-  ::ohc  of  injil- 
Iratioit  ivi'iiiiii  iiiiriiii'iiiiili'iis  i^/iimfs.  us  •z-.-iil  itx  r.'///'  a  t'/Wi'  of  rcniiyt'ing 
nil  the  lOiiiiiYliiif;  lyniplialic  ihiiiuuh.  tlu  raiiiiiii  opa-aUon  for  regional 
i'lirciiiimiii  slioiilil  loiisisf  hi  (In  n)iio:-iil  hv  cliutu  ixcisiou  of  the  entire 
lvii//'li(tt!t-  itfiptiristiis  III  l/iiit  loraluv,  i-.ii/i  tlw  suriniiiiiliiif^  coniicetifc  aiiii 
iiiiipiis,-  tissiii', 

Rej^iunal  infectiim  is  alwaj's  pni^res-^ive.  M]»ithelLal  cells  from  the 
first  secondarj-  tumor  reach  the  ericreiit  ])art  of  the  lymphatic  vessel 
and  are  eunveyed  tu  the  second  lymphatic  i;land,  where  the  .same  pro- 
cess repeats  itself,  until  llnally,  it'  the  diseavc  is  ;ilh'wed  to  pursue  its 
course  and  the  patient  li\es  long  eninii;li,  tlir  la-t  of  the  chain  of 
gUunls  is  reached,  when  tlie  eelh  iVnni  llii-.  Iiiii!";  re.ieli  the  thoracic 
duct  and  from  there  tlu'  general  circiilalii>n.  proiluciiii;  met, [■static  tumors 
in  distant  organs.  Regional  iul'eetion  throii|;li  the  deep  lymphatic 
glands  begins  ni  'marj' tucnin.  and  exieiuU  from  there,  from 

gland  to  gland  filter  is  parsed,  when    general  infection 
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takes  place.  Regional  infection  retards,  and  frequently  prrvents,  general 
infeetion.  Surgeons  are  aware  of  the  fact  that  in  the  most  rapidly  fatal 
cases  the  lymphatic  infection  is  either  entirely  absent  nr,  at  any  rate, 
not  well  marked.  Usually  the  lymphatic  affection  occurs  in  the  same 
region  as  that  occupied  by  the  tumor.  For  instance,  in  carcinoma  of 
the  breast  the  axillary'  glands  on  the  same  aide,  in  carcinoma  of  the 
rectum  the  retro- peritonea  I  glands  behind  the  rectum,  and  in  carcinoma 
of  the  lip  the  submental  and  submaxillary  glands,  are  affected.  The 
writer  not  long  ago  observed  a  case  of  carcinoma  of  the  breast  with 
extensive  regional  infection  of  the  axillary  glands.  Local  recurrence 
soon  after  the  operation  was  followed  by  enlargement  of  the  inguinal 
glands  first  on  one  side  and  then  on  the  other.  Microscopic  exam- 
ination of  sections  taken  from  these  regions  showed  typical  gland- 
ular carcinoma. 

Local  infection  through  the  superficial  lymphatics  of  the  skin  travels 
as  often  against  as  iiith  the  lyinph-ctirrcnt.  The  extension  of  carcinoma 
through  the  superficial  lymphatics  of  the  skin,  as  observed  in  cases  of 
lenticular  carcinoma,  always  reminds  one  of  the  manner  of  spreading 
of  erysipelas.  In  such  cases  the  lymphatic  ves.sels  take  an  important 
part  in  the  diffusion  of  the  disease.  Lymphatic  channels  become 
blocked,  the  lymph-current  is  arrested,  and  consequently  the  direction 
of  the  dissemination  of  the  dise.ise  is  no  longer  governed  by  the  lymph- 
stream.  The  original  infection  takes  place  in  all  directions.  The  swell- 
ing of  the  arm  in  e.xtensive  regional  infection  of  the  axillary  glands 
is  the  combined  result  of  lymphatic  obstruction  and  pressure  of  the 
glandular  tumors  upon  the  large  axillary  vessels. 

General  Infection. — General  infection  in  carcinottia  consists  in  titt 
appearance  of  carcinnmnlons  tumms  in  organs  or  tissues  of  the  body 
that  hofe  anatomically  no  conneeiion  with  the  region  occupied  In'  the 
primary  tumor.  Such  tumors  are  called  "  metastatic  tumors,"  and  the 
process  by  which  they  are  produced  is  termed  "metastasis."  Klebs 
speaks  of  a  "  eel  I -metastasis  "  in  local  and  regional  infection  of  a  carci- 
noma, but  we  shall  restrict  the  term  "  metasla-sis  "  to  tumor-formation 
anatomically  disconnected  with  the  primary  tumor.  Carcinoma -eel  Is 
retain  their  vitality  and  intrin.sicpower  of  tissue-proliferation  during  their 
journey  through  the  lymphatic  vessels  and  blood-vessels,  and  as  soon 
as  they  become  arrested  by  mural  implantation  or  embolism  they  begin 
to  proliferate  and  to  produce  tumors  identical  with  the  primary  tumor. 
Metastatic  carcinomatous  tumors  always  occur  in  connection  with  a 
blood-vessel  on  the  arterial  side  of  the  circulation.  The  process  of 
distribution  of  tumur-tissue  resembles  embolism.  Gcnernll:yiition  of  car- 
cinoma takes  place  in  consequence  of  the  entrance  into  the  general  circu^ 
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lotion  (^  carcinoma-€dls  or  fragtnents  of  txtHor-tissue,  wUck,  when 
arrested  anyivhere  in  the  arterial  system,  constitute  cardnomatOKs  emMi 
from  which  tite  metastatic  tumors  grow.  The  entrance  of  cardnoma- 
cells  into  the  general  circulation  is  effected  in  two  ways:  I.  Direct 
entrance  by  perforation  of  a  vein-wall  by  the  tumor;  2.  Migration  of 
cells  through  the  lymphatic  system.  In  the  first  instance  isolated 
tumor-cells  may  be  washed  away  from  the  projecting  tumor-mass,  or 
fragments  may  be  broken  off  and  conveyed  into  the  general  circulation. 
In  the  second  manner  of  general  dissemination  isolated  cells  reach  the 
venous  circulation  through  the  thoracic  duct  by  migration  of  cells 
through  the  lymphatic  channels  and  glands  from  the  primary  tumor 
without  causing  lymphatic  carcinoma ;  or,  what  is  usually  the  case,  carci- 
noma-cells enter  from  the  last  gland  of  the  chain  of  lymphatic  glands  in 
the  region  occupied  by  the  primary  tumor,  reach  the  thoracic  duct,  and 
from  there  the  venous  circulation.  The  location  of  the  metastatic  tumor* 
is  determined  largely  by  the  sise  of  the  carcinomatous  emboli.  Isolated 
small  epithelial  cells  can  pass  through  the  pulmonary  capillaries,  reach 
the  arterial  circulation,  and  become  arrested  in  the  minute  cafMllaries 
of  some  distant  organ  as  minute  emboli ;  or  they  adhere  to  the  intima 
of  the  arterioles  or  capillaries,  mural  implantation  takes  place,  and  the 
cell  becomes  the  starting-point  of  a  metastatic  tumor.  Large  tumor- 
fragments  become  arrested  a.s  emboli  in  the  branches  of  the  pulmonary 
artery  (see  Fig.  28,  p.  77). 

General  dissemination  by  isolated  cells  frequently  gri'cs  rise  to  miliary 
carcinosis ;  the  fragments  of  tumor-tissue,  to  embolism  of  the  pulmonary 
artery.  A  mct:i»tatic  tumor  of  the  lung  becomes  a  distributing-point  of 
carcinoma-cells,  which  from  here  reach  the  general  circulation,  becom- 
ing the  direct  cause  of  more  renunc  metastatic  tumors  or,  perchance, 
of  miliary  carcinoniata.  A//  histological  varieties  of  carcinoma  may  give 
rise  to  metastatic  carcinoma,  and  all  vascular  organs  of  the  body  may  be- 
come the  seat  of  a  metastatic  carcinoma.  Tliu  tyjM;  (if  cells  of  the  primary 
tumor  i.s  reproduced  in  the  metastatic  tumors ;  that  is,  a  squamous- 
cellcd  carcinoma  produces  a  squantous-celled  metastatic  tumor;  a  colum- 
nar-celled carcinoma,  a  columnar-celled  metastatic  tumor,  etc.  It  seems 
that  this  reproduction  of  tissne  of  a  similar  structure  is  a  strong  proof 
against  the  microhic  origin  of  carcinoma,  and  a  eonviueing  argument  in 
fat'orof  the  doctrine  that  carcinoma  is  the  result  of  erratic  groicth  of  cfn- 
thclial cells,  and  that  local,  regional,  and  general  dissemination  is  caused  by 
the  migration  and  transportation  tf  cells  derived  from  the  primary  tumor. 

The  lungs  and  the  liver  are  the  organs  most  frequently  the  seat  of 
metastatic  carcinoma. 

Wagner  of  Chicago  has  collected  fifteen  '  itatic  GUS 
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Fic. 


Tif.^McLAtlalic   carcinoma    or   choroid 
( aficr  Carl  Wjgnrr). 


cinoma  of  the  choroid,  and   has  made  some  interesting  observations 

in  reference  to  the  manner  of  local 
difTusioii  of  the  metastatic  tumors  in 
this  localit>'.  Rapid  local  dissemina- 
tion of  the  tumor  in  this  locality  ap- 
pears to  be  one  of  its  main  clinical 
features.  In  the  case  that  came  under 
Wagner's  obser\-ation.  and  illustrated 
by  Figure  124.  the  primarj-  tumor  was 
a  carcinoma  of  the  stomach.  If  a  large 
branch  of  the  pulmonary  artery  is  ob- 
structed by  a  carcinomatous  embolus, 
hemorrhage  around  the  infarct  is  of 
frequent  occurrence.  Skrzeczka  de- 
cribes  such  a  case.  The  entire  lung 
was  the  seat  of  hemorrhagic  infiltration.  Lebert  examined  twelve  cases 
of  colloid  carcinoma  of  the  ga.stro- intestinal  canal,  and  found  meta- 
stasis in  eleven  of  them.  Hauser  made  a  special  study  of  metastatic 
carcinoma  of  the  liver  to  determine  whether  the  pre-existing  liver- 
substance  takes  an  active  part  in  the  growth  of  the  tumor.  He  found 
that  the  parenchyma-cells  in  the  vicinity  of  the  carcinomatous  nodules 
were  destroyed  and  took  no  part  whatever  in  the  growth  of  the  tumor, 
thus  confirming  the  observations  made  by  Thiersch  and  Waldeyer. 
It  will  be  seen  from  Figures  125  and  126  that  the  glandular  structure 
of  the  metastatic  tumors  corresponds  with  the  type  of  the  epithelial 
cells  and  the  structure  of  the  primar>'  tumors. 

If  a  carcinomatous  embolus  becomes  imiiacted  in  an  artery  or  in  a 
branch  of  the  portal  vein,  the  metastatic  tumor  first  fills  the  lumen 
of  the  vessel — that  is,  a  carcinomatous  thrombus  forms  around  the 
embolus  (Fig.  127).  As  soon  as  the  pre-existing  space  in  the  lumen 
of  the  vessel  becomes  completely  blocked  by  the  endovascular  meta- 
static carcinoma,  the  wall  of  the  vessel  becomes  infiltrated  and  is  soon 
incorporated  in  the  tumor.  After  this  time  the  paravascular  ti.ssues 
become  successively  involved,  and  on  examining  such  tumors  all  traces 
of  the  original  vessel-wall  have  disappeared  and  nothing  remains  to 
indicate  the  endova.scular  origin  of  the  tumor. 

Carcinoma  of  bone,  with  very  rare  exceptions  in  which  the  tumor 
develops  from  a  displaced  cpiblastic  matrix,  is  the  result  of  metastasis. 
Meta.stalic  carcinoma  of  bone  (Fiy.  128)  is  a  frequent  cause  of  so-called 
"spontaneous  fracture."  Fractures  occurring  under  such  circumstances 
should  be  called  "  pathological  fractures,"  to  distinguish  them  from 
fnictures  resulting  from  trauma.     The  writer  has  observed  metastatic 
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cnrcinoma  of  bone  most  frequently  in  aged  women  suffering  from  la 
carcinoma  of  the  breast  with  moderate  or  no  regional  infection. 

In  metastatic  carcinoma  of  bone  sptmtaneous  fracture  usually  occurs ' 
bi'fiirL-  any  external  swelling  has  developed.     If  life  is  sufficiently  pro- 
longed, a  tumor  appears  later  at  the  site  of  fracture.     As  Rokitansky 
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says  :  "  Cancer  of  the  bone  appears  sometimes  in  the  form  of  a  nodule, 
of  about  the  size  of  a  walnut  or  a  hen's  egg,  which  is  developed  mostly 
in  the  medullary  canal  of  the  long  bones;  it  displaces  the  bony  tissue, 
and,  producing  atrophy  of  it  by  pressure,  is  frequently  the  cause  of  one 
or  more  spontaneous  fractures  of  the  bone  which  occur  as  the  result 
of  the  most  trifling  causes."  Union  of  the  fracture  by  bony  callus, 
despite  the  growth  of  the  carcinoma,  occasionally  takes  place. 

In  [jatients  suffering  from  advanced  carcinoma  the  bones  often 
become  so  brittle  tha^^^M|e  occurs  upon  the  application  of  slight 
force  without  mctasl^^^^^^^ma.     Paget  remarks;  "But  some  of 
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the  spontaneous  fractures  in  cancerous  patients  are  due  to  the  wasting 
and  degenerate  atrophy  which  the  bonea  undergo  during  the  process 
of  cancer,  and  which  seems  to  proceed  to  an  L'xtreme  more  often  than 
in  any  other  equally  emaciating  and  cachectic  disease."  There  is,  how- 
ever, reason  to  beHeve  that  in  most  cases  of  spontaneous  fracture  with- 


V\c..  tlA,— Meu^tikx'iof  3  cnrclnDolA  of  the  breast  in  the  liver:  V  40  (ancr  Karf  AndSchmorl).  Tl^ 
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out  tumor-formation,  in  which  it  was  believed  the  fracture  occurred 
without  implication  nf  the  bone,  the  fracture  was  the  result  of  the 
secondary  bone- ca rein om.i.  which  was  overlooked,  life  not  being  suf- 
ficiently prolonged  for  the  appearance  of  a  swelling.  In  favor  of  this 
view  is  the  fact  tliat  pathological  fractures  under  such  ci re um. stances 
are  seldom  multiple,  which  would  be  the  case  if  the  marasmus  of  car- 
cinoma produced  general  atrophy  of  the  bones.  The  carcinomatous 
material  is  previously  deposited  in  the  Haversian  canals,  along  which  it 
infiltrates  the  bone,  producing  enhirgement  of  the  canals. 

Miliary   carcinosis    very    closely    resembles    miliary   tuberculosis. 
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by  trauma.     The  diffuse  general  dissemination  of  carcinoma  is  usually 
initiated  by  a  rise  in  temperature  and  by  other  febrile  disturbances  that 


Pig.  u).— (jrcinom-mmii  rapillary  cmboHim  of  ihe  choioicl  -.  >  390  (ifier  Pirl»j '.  i,  c»p)ll«[)F  nci  illlBled 
aikd  fiJtcd  partly  with  red  blood-CDrpiuclei  uid  partly  vHh  caminana-ccllv ;  c.  Uric  DuctcL 

closcly  simulate  the  general  symptoms  which  inaugurate  and  attend 
miliary  tuberculosis.  In  almost  all  organ.s  of  the  body,  and  more  par- 
ticularly upon  the  serous  surfaces,  innumerable  nodules,  from  the  size 
of  a  mustard-seed  to  that  of  a  hempseed.  appear.  The  nodules  are 
produced  by  capillary  emboli  composed  of  carcinoma-cells  (Fig,  129). 
Miliary  carcinosis  is  a  rapidly  fatal  affection.  It  is  probably  produced 
most  frequently  by  perforation  of  a  vein-wall  by  the  primary  or  a 
secondary  carcinoma,  the  epithelial  cells  of  the  projecting  and  rapidly- 
proliferating  endovascular  part  furnishing  the  material  for  the  diffuse 
embolic  process. 

ETiOLor.v. 

Remaining  true  to  the  theory  that  all  tumors  originate  from  a  matrix 
of  embryonic  cells  of  congenital  or  post-natal  origin,  we  necessarily 
must  regard  the  presence  of  a  matrix  of  embryonic  epithelial  cells  as 
the  essential  cause  of  carcinoma.  In  the  absence  of  such  an  essential 
histological  basis,  no  exciting  cause  or  combination  of  exciting  causes 
will  result  in  the  production  of  a  carcinoma.  The  matrix  of  embryonic 
cells  furnishes  the  essential  material  for  the  construction  of  a  carcino- 
matous tumor;  the  exciting  causes  simply  set  in  motion  the  machinery 
which  increases  the  building  material.  We  took  it  for  granted  that 
non-malignant  epithelial  tumors  spring  from  a  similar  matrix.  The 
question  naturally  ari.ses,  What  influences  or  agencies  determine  the 
difference  in  the  character  of  the  tumors  springing  from  a  similar 
matrix?  Two  leading  thoufjhts  prc.ient  themselves  in  answering  this 
question:  1.  The  epithelial  cells  in  the  matrix  of  carcinoma  ar**  an-ested 
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the  statistics  distant  cancerous  relatives,  as  has  been  done  by  Cripps, 
because  it  is  well  known  that  congenital  deformities,  physiognomy, 
and  mental  peculiarities  frequently  reappear  several  generations  apart 
and  in  distant  relatives.  There  is  no  reason  to  doubt  that  an  aptitude 
for  cancer  is  transmitted  in  a  similar  manner.  In  certain  families  the 
heredity  of  carcinoma  has  been  shown  in  a  marked  manner.  Paget 
relates  a  case  in  which  a  lady,  two  of  her  daughters,  and  eight  of  her 
grandchildren  died  of  carcinoma.  A  still  more  marked  and  far-reaching 
hereditary  influence  has  been  referred  to  in  the  section  on  the  Etiology 
of  Tumors.  I-cbert  relates  two  cases  of  colloid  carcinoma  of  the  rec- 
tum in  which  one  of  the  parents  in  each  ca.se  was  similarly  affected. 
To  ignore  the  existence  of  an  hereditary  predisposition  to  carcinoma 
would  be  to  ignore  such  a  predisposition  to  the  acquirement  of  all 
other  pathological  processes. 

What  such  an  hereditary  predisposition  consists  of  is  not  known. 
We  regard  it  as  a  diminution  of  the  physiological  resistance  of  the 
tissues  adjacent  to  the  matrix.  Such  a  resistance  diminished  or  abol- 
ished, the  tumor-matrix  is  no  longer  held  in  check,  but  assumes  active 
tissue-proliferation,  and  the  new  cells  infiltrate  the  tissues  weakened  by 
local  or  general  causes. 

Traumatism. — Injuries  of  various  kinds  have  been  regarded  from 
time  immemorial  as  a  fruitful  cause  of  carcinoma.  Without  the  presence 
of  the  essential  tumor-matrix  no  amount  or  kind  of  injury  will  produce 
a  carcinoma.  Injury  of  a  part  inhabited  by  the  tumor-matrix  will  act 
as  an  exciting  cau.se  by  diminishing  the  physiological  resistance  of  the 
tissues  adjacent  to  the  matrix.  Paget  asserts  that  about  one-fifth  of 
those  who  have  cancer  ascribe  it  to  injury.  In  some  the  cancer  follows 
almo.st  immediately  after  the  injury;  in  others  it  follows  as  a  more 
remote  effect.  In  another  and  more  frequent  class  of  cases  repeated 
injuries  arc  nece.ssary  to  produce  this  result. 

Billroth  maintains  that  in  about  20  per  cent,  of  all  cases  of  carci- 
noma that  came  under  his  notice  the  growth  of  the  tumor  could  be 
traced  to  an  injury  of  some  kind.  Boll's  .statistics  show  a  traumatic 
origin  in  14  per  cent.,  and  Cohnheim  in  350  cases  estimated  trauma 
as  the  principal  exciting  cause  in  about  20  per  cent.  Injuries  to  plants 
are  quite  frequently  followed  by  tumor-formation.  The  immediate  cause 
of  tumor-growth  under  such  circumstances  is  attributed  by  some 
authors  (Williams)  less  to  the  injury  it.self  than  to  a  change  in  the 
nutrition  of  the  ti.ssues  in  the  locahtj".  Galls  are  produced  by  the 
instillation  of  the  virus  of  gall-wasps  into  the  tissues  of  oak-leaves. 
The  virus  comes  in  contact  with  only  a  few  cells,  and  the  new  forma- 
tion is  due  to  proliferation  of  the  infected  cells.     The  structure  of  the 
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gall  depends  more  on  the  kind  of  vulnerating  insect  than  on  the  par- 
ticular variety  of  oak.  In  the  plant  buds  may  fomi  in  any  place  where 
undil1~erentiated  cells  are  present.  The  stimulants  which  determine  the 
nutritive  flux  may  be  either  intrinsic  or  extrinsic.  It  is  well  known 
that  in  plants  injuries  frequently  result  in  the  formation  of  a  lai^e 
number  of  adventitious  buds.  The  initial  cause  of  such  variations  is 
probably  to  be  found  in  perversions  of  the  secretions  of  the  affected 
part.  Injury  to  a  part  inhabited  by  a  tumor-matrix  alters  normal  nutri- 
tion, which  must  result  in  a  diminished  phy.siological  resistance  of  the 
tissues  to  infective  diseases  as  well  as  to  tumor-growth. 

Physiological  resistance  is  illustrated  by  allowing  one  plant  out  of 
a  number  to  go  without  water.  Insect-stings  in  the  weakly  plant 
produce  definite  changes  not  produced  in  well-nourished  plants.  Local 
influences — and  among  them  we  must  include  trauma — which  pervert 
nutrition  diminish  the  physiological  resistance  of  the  tissues,  and  by 
doing  so  they  become  an  exciting  cause  of  carcinoma. 

A<r«- — Carcinoma  is  most  prevalent  in  persons  of  middle  and  past 
middle  life.  The  tumor-matrix  present  at  the  time  of  birth  or  acquired 
later  remains  in  a  latent  condition  until  the  tissues  undergo  certain 
changes  incident  to  advanced  age,  when  there  are  created  the  local 
conditions  necessary  to  enable  the  matrix-cells  to  resume  their  latent 
vegetative  function  and  to  assume  active  tissue-formation.  That  these 
senile  tissue-changes  are  something  different  from  ordinary  marasmus 
caused  by  disease  or  by  insufficient  nourishment  becomci  evident  from 
the  fact  that  persons  debilitated  by  disease  or  by  starvation  are  not 
more  liable  to  carcinoma  than  persons  of  the  same  age  otherwise  in 
perfect  health.  If  carcinoma  dti'dups  in  a  young  person,  it  is  a  proof 
that  the  cells  of  the  tumor-matrix  possess  more  than  the  ordinary  degree 
of  i-egctalive  poioer,  or  that  the  person  is  unduly  adapted  to  eancir- 
formation,  or.  finally,  that  the  part  which  contained  the  tumor-matrix 
has  been  subjected  to  influences  which  produced  changes  in  the  tissues 
analogous  to  those  found  in  the  tissues  of  the  aged — in  other  ivords,  a 
local  senility  of  the  tissues.  Thiersch  has  shown  that  in  the  lips  of 
old  people  the  fibrous  tis,sue  wastes  away  while  the  glandular  tissue 
becomes  overgrown,  this  condition  favoring  the  development  of  cancer. 
The  capacity  of  a  part  of  the  organism  to  resist  a  certain  amount 
of  pressure  and  .still  to  prcser\'c  its  histogenctic  fiiiiclion  will  determine 
its  vitality.  If  this  power  of  resistance  is  lost,  then  the  part  becomes 
subject  only  to  passive  changes.  This  is  the  case  for  physiological  as 
well  as  for  pathological  conditions,  and  as  a  rule  the  qiiiintity  of  ]>aren- 
chymatous  fluid  is  in  direct  proportion  to  the  capacity  nf  cell-produc- 
tion.    This  is  the  ca.se  in  the  skin  of  elderly  persons  as  far  as  pertiiins 
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to  the  stroma.  When  in  this  weakened  stroma  there  are  present 
oi^anic  parts  the  histogenetic  properties  of  which  are  still  operative, 
those  parts  will  proliferate  and  lead  to  a  hyperplasia  of  the  epithelial 
tissue  which  eventually  predisposes  to  the  development  of  carcinoma. 
It  may  be  objected  that  the  abundance  of  capillaries  and  their  dilatation 
are  in  opposition  to  the  theory  of  atrophic  condition  of  the  stroma  as  a 
cause  of  carcinoma,  as  claimed  by  Thiersch.  This  vascular  change  is, 
however,  only  a  result  of  the  rarefaction  of  the  connective  tissue  with 
consequent  diminished  support  against  intravascular  pressure. 

As  the  blood  furnishes  a  plasma  to  the  tumor,  and  likely  favors 
development  much  as  a  starting  plant  favors  the  growth  of  aphis,  it  is 
possible  that  in  the  aged  there  may  occur  blood-changes  which  favor 
'the  development  of  carcinoma. 

Waishe  has  clearly  shown  that  the  mortality  from  cancer — that  is, 
the  number  of  deaths  in  proportion  to  the  number  of  persons  living — 
"  goes  on  steadily  increasing  with  each  succeeding  decade  until  the 
eightieth  year."  His  result  is  obtained  from  records  of  deaths,  but  it  is 
almost  exactly  confirmed  by  the  tables  collected  by  Paget  showing  the 
ages  at  which  the  cancers  were  first  observed  by  the  patients  or  ascer- 
tained by  their  attendants. 

Paget's  Table  showing  the  Influence  of  Age  in  the 
Development  of  Carcinoma. 

Under  10  years 5     per  cent. 

Between  10  and  20  yeius 6.9  " 

"        ao    "    30     "         zi  " 

■'       '30    "    40     ■•         485  " 

"        40    "    50     "         100  " 

50    "    60     "         113  " 

60    "    70     "         107 

70    "    80     "         1*6 

The  influence  of  age  in  the  production  of  carcinoma  is  pronounced ; 
the  tissue-changes  enumerated  by  Thiersch  ofler  the  most  plausible 
explanation  of  this  influence,  and  can  be  applied  with  equal  propriety 
to  carcinoma  of  all  parts  of  the  body  as  to  carcinoma  of  the  lips  and 
the  skin. 

Diet. — Diet  appears  to  exercise  some  influence  in  the  causation  of 
carcinoma.  Legrain  states  that  epithelioma  is  unknown  in  Algeria, 
except  as  it  appears  in  a  European.  This  may  possibly  be  due  to  the 
vegetarian  diet  without  meat,  and  absolutely  without  pork.  Vcrneuil 
and  Reclus  asserted  long  ago  that  the  herbivora  were  much  less 
liable  to  carcinoma  than  the  carnivora ;  and  they  a.scribe  the  sixfold 
increase  in  the  number  of  patients  suficring  from  carcinoma  at  their 
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hospital  during  the  last  forty  years  to  the  increased  consumption  of 
meat  by  the  laboring  classes. 

Climate. — Climate  and  the  attending  habits  of  life  and  state  of 
civilization  appear  to  exert  an  influence  in  the  causation  of  carcinoma. 
Walshe  collected  evidence  that  the  maximum  number  of  carcinoma 
patients  are  found  in  Europe,  and  that  carcinoma  is  very  rare  among 
the  people  at  Hobart  Town  and  Calcutta  and  among  the  natives  of 
Egypt,  Algiers,  Senegal.  Arabia,  and  the  tropical  parts  of  America. 
Inquiries  that  have  been  made  relative  to  the  prevalence  of  carcinoma 
among  the  Indians  of  North  America  seem  to  show  that  they  are 
singularly  immune  to  this  affection.  Few  authenticated  cases  of  carci- 
noma have  been  reported  among  the  Indians  unaffected  by  advancing 
civihzation. 

Mental  Depression. — A  few  pathologists  have  attributed  to  the  ner- 
vous system  an  important  part  in  the  etiology  of  carcinoma.  Mental 
depression  has  often  been  quoted  as  one  of  the  causes  in  the  production 
of  carcinoma.  While  mental  anxiety  and  worry  of  all  kinds  may  favor 
the  origin  and  growth  of  carcinoma  by  impairing  nutrition,  and  thus 
diminishing  the  physiological  resistance  of  the  tissues  in  the  vicinity  of 
a  tumor-matrix,  we  have  no  evidence  that  nervous  influences  exert  a 
more  direct  effect  in  the  causation  of  carcinoma.  It  is  different  with 
dread  or  fear  of  carcinoma.  The  writer  recollects  two  patients  who  for 
no  tangible  reason  whatever  were  in  constant  dread  of  the  disease  for 
many  years,  when  finally  their  fears  were  realized.  Apprehensions 
of  this  nature  certainly  exert  a  positive  influence  in  the  etiology  of 
carcinoma. 

Tuberculosis. — Rokitan.sky  maintained  that  tuberculosis  and  car- 
cinoma never  exi.sted  at  the  same  time  in  the  same  person.  Other 
investigators  have  convinced  themselves  of  the  incorrectness  of  this 
assertion.  Dittrich  .states  that  of  one  hundred  and  fifty  cases,  in  only 
one  did  tubcrculojii.s  and  carcinoma  exist  at  the  same  time.  I'ricdreich 
was  the  first  to  discover  tuberculosis  and  carcinoma  in  the  same 
organ.  Recently  there  have  been  reported  a  number  of  well-authen- 
ticated cases  in  which  carcinoma  develo[>ed  in  tubercular  affections 
of  the  skin.  Tubercular  lesions  prqwrc  the  soil  fur  carcinoma,  and 
they  may  even  furnish  the  essential  jjost- natal  matrix  of  embryonic 
cells. 

Prolonged  Irritation  and  Inflammation. — I.on^-continued  local 
irritation  is  frequently  the  exciting  cause  of  carcimmia.  If  the  irrita- 
tion is  suflicient  in  intensity  to  stimulate  the  mature  tissue-cells  to  pro- 
liferation, it  may  aUo  furnish  a  ]X)st-natal  ni.itrix  of  embryonic  cells, 
and  consequently  constitute  both   the  es,sential   ;uul  excititig  causes. 
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The  frequency  with  which  carcinoma  is  met  with  in  locahties  exposed 
to  rq>eated  aiid  prolonged  irritation  points  to  the  fact  that  the  latter  is 
often  a  cause  of  carcinoma.  Carcinoma  is  frequently  found  about  ihe 
orifices  of  the  body — the  lips,  the  cervix  of  the  uterus,  the  rectum,  and 
the  nose — localities  often  exposed  to  irritation.  The  tobacco-pipe  has 
often  been  quoted  as  a  cause  of  carcinoma  of  the  lip,  but  since  the 
publication  of  Mclzer's  statistics  the  views  on  this  subject  have  under- 
gone a  change.  Carcinoma  of  the  scrotum  has  been  attributed  to 
irritation  caused  by  coal-dust:  the  effect  of  this  source  of  irritation  has, 
however,  been  over-estimated  greatly.  Abrasions,  punctures  of  the 
skin,  and  small  wounds  have  occasionally  served  as  exciting  causes. 
Unskilful  shaving  must  also  be  enumerated  as  a  possible  cause.  In 
one  instance  the  writer  saw  a  carcinoma  develop  from  a  small  razor-cut. 
Similarly,  insignificant  lesions  arc  often  referred  to  as  a  possible  cause 
of  carcinoma.  Chronic  inflammatory  lesions  of  all  kinds  and  the  rem- 
nants of  acute  inflammation  iiave  more  often  been  starting-points  of 
carcinoma  than  was  formerly  supposed  or  than  many  are  willing  to 
admit  at  the  present  time.  Inflammation  not  only  diminishes  the  physi- 
ological resistance  of  the  tissues,  but  its  product  may  also  furnish  a 
post-natal  matri-x  of  embrj'onic  epithelial  ceils.  In  a  chronic  ulcer,  for 
instance,  young  epithelial  cells  often  become  buried  in  the  granulation- 
tissue,  which  may  serve  as  a  lutnor-niatrix,  and  assume  active  tissue- 
proliferation  at  any  time  when  the  local  conditions  are  such  as  to  per- 
mit such  tumor-formation.  The  writer  has  repeatedly  seen  carcinoma 
develop  in  scar-tissue  or  upon  the  surface  of  a  chronic  ulcer  (Fig.  130). 


Yiu.  130. —  Ejileniive  LBrcipomik  whbili  i]fvcLi'i>r[t  it.  iI. c  tr^ir  nj.'.^tc  f  ijifiiccn  j  c3r>  ..licr  a  iirVErv  luirii  invu 
iflg  llicflulfiil  rtfiirfn  jtiid  poAicrior  turficc  o\  the  Ihigb.     ]Dguin«l  gluidi  cjiEciaiv«]y  invblvcJ. 


Langcnbeck  observed  three  cases  of  lupus  in  which,  after  healing  of 
the  ulcerated  surface,  carcinoma  developed  in  the  scar-tissue.  Similar 
cases  have  been   referred  to  elsewhere. 
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Desboniiel  has  collected  from  dilTercnt  sources  86  cases  in  which 
epithelioma  developed  either  in  the  scar-tissue  following  the  healing  of 
lupus  or  in  active  lupoid  ulcerations.  The  largest  number  of  cases 
occurred  in  persons  between  forty  and  fifty  years  of  age.     The  card- 


nomatous  complications  usually  set  in  many  years  after  the  beginning 
of  the  tubercular  process.  Fig.  131  furnishes  3  good  illustration  of 
the  appearance  of  an  epithelioma   upon  a  tubercular  base. 

Goodhart  has  called  special  attention  to  irritiititin  as  a  cause  of 
ichthyosis  of  the  tongue  and  of  carcinoma.  It  has  been  known  for  a 
long  time  that  this  superficial  chronic  inflammation  of  the  tongue  fre- 
quently precedes  carcinoma  of  tiiis  organ.  In  more  than  one  instance 
carcinoma  of  the  tongue  and  of  the  mucous  membrane  of  the  cheek 
has  been  traced  to  displaced  carious  teeth  and  to  the  sharp  margins 
of  normal  teeth. 

One  of  the  most  instructive  evidences  of  the  influence  of  prolonged 

irrilalion  and   inflammation  in  the  causation  of  carcinoma  is  chronic 

eczema  of  the  nipple,  known  as  "  Paget's  disease  of  the  nipple."    The 

etiological   relation  of  this  affection  of  the  nipple  to  carcinoma  of  the 

pbncast  was  first  pointed  out  by  Sir  James  Paget.     Mr.  Butlin  has  cor- 

'  roborated  Paget's  views,  and  ha.s  shown  that  there  can  be  traced  struct- 
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iiral  changes  extending  from  the  disca.-icd  part  of  the  skin  along  the 
epithelial  linings  of  the  gland-ducts  in  the  nipple,  and  thence  along 
tlicir  branches  into  the  acini  of  the  carcinomatous  part  of  the  gland. 
These  acini  "become  dilated  and  filk-d  with  proliferating  epithelium, 
which  is  at  length,  so  to  speak,  discharged  into  the  surrounding  tissues." 
Paget  says:  "The  cases  of  cancer  thus  following  eczema  are  illustra- 
tions of  a  general  rule  that  a  part  which  has  long  ban  the  seat  of  con- 
stant or  often-reairrent  inflammation,  or,  if  I  may  write  inloitioual 
obsnirity.  of  frequent  or  constant  irritation,  is  apt  to  become  cancerons 
(thi-  italics  arc  the  writer's).  Similar  instances  of  the  rule  arc  obser\'ed 
in  tongues  long  affected  with  psoriasis  or  ichthyosis,  in  uteri  long  or 
often  ulcerated,  in  scars  that  often  '  break  out,'  in  lower  lips  long 
cracked  or  excoriated,  in  warts  often  irritated,  sore,  and  scabbed,  some- 
times in  old  scrofulous  or  other  ulcers  or  in  sinuses."  Paget  admits 
that  irritation  alone  and  of  itself  is  not  enough  to  produce  carcinoma. 
He  continues:  "  It  may  therefore  be  deemed  very  probable  that  the 
chief  or  sole  eflect  of  irritation  is,  by  inducing  a  degeneration,  to  render 
the  parts  more  fit  for  the  invasion  of  a  disease  which  is  essentially  of 
an  internal  origin." 

P.iget  still  adheres  to  the  humoral  etiology  of  carcinoma,  but  we 
assign,  as  he  does,  to  chronic  irritation  and  inflammatory  products  an 
important  role  in  the  causation  of  carcinoma  by  diminishing  the  pliysi- 
oiogica!  resi.stance  and  by  occasionally  at  least  furnishing  at  the  same 
time  the  essentia!  tumor-malrix  of  embryonic  epithelial  celts. 

Another  inflanmiatory  product  very  often  the  starting-pnint  nf  car- 
cinoma is  the  wart.  The  warts  upon  the  forehead  and  cheeks  nf  .iged 
persons  (verruca  senilis)  most  frequently  undergo  such  a  transformation. 
The  only  cases  in  which  the  writer  has  seen  primary  multiple  carcinoma 
were  those  in  which  carcinoma  had  such  an  origin.  The  claim  might 
be  made  that  these  papillomatous  swellings  were  carcinomatous  from 
the  beginning.  Examinations  of  numerous  specimens  of  this  kind  have 
furnished  pictures  showing  all  stages  of  transition  of  an  inflammatory 
swelling  into  a  carcinoma,  and  there  can  therefore  be  no  doubt  of  their 
primar>'  inflammatory  origin. 

Microbes. — The  local,  regional,  and  general  dissemination  of  carci- 
noma is  strongly  suggestive  of  the  existence  of  some  virus  or  microbe 
as  the  prime  etiological  factor  of  the  origin  and  dissemination  of  carci- 
noma. In  some  respects  carcinoma  resembles  several  of  the  infective 
processes  the  microbic  origin  of  which  has  been  well  established.  The 
infectivcness  of  tuberculosis  was  recognized  a  long  time  before  its 
microbic  origin  was  demonstrated.  Pathologists  have  made  numerous 
experimenls  to   prove  the   inoculability   of  carcinoma.     I.^ngcnbeck 


ai''         I'AIIUH.fH.Y  AS'H   imiAIWtEST  OF  TUMORS. 

Ill]' I  fed  '  ari'ir-jiii"-  into  tlu:  jugular  vdn  of  dofrii,  and  it  is  asserted 
lli.ii  III  •iit(-  iriMjtK  r  \\w.  4:x|KTiiii(-iit  resulted  in  carcinoma  of  the  lungs. 
N'lvrii-'ky  in  1K76,  ;iii>l  \,\\fj  Wvlir  and  llanau,  succeeded  in  inocu- 
l.ilitii;  .iiiiiii.iN,  mid  Malm  ami  ItuT^finann  liavc  in (x:ulated  the  human 
liiiiii;. 

Chi  inotiia  luis  fri'iiiii.-iitly  iHirn  i.-iit;rartcd  from  one  animal  into 
.iik'IIkt  of  tile  same  s|K-('k-s,  and  in  soinc  instances  the  experiment 
yirldi-il  piisilivi- results.  'I'ltc  writer  has  iiia<le  numerous  experinients 
I  in  d<i|;s  liy  itii|)l;itiliti^;  rarrinnniaand  sarcmiia  fnim  man,  and  the  results 
iveie  alw.iys  iie^jative.  A  slight  indiiralion  arotind  the  implanted  graft 
was  ,ill  ih.il  wiis  ever  nhscrvcd.  Iiidtiraliim  and  (jraft  all  disappeared 
fiy  alisiii'|iti'>n  ill  the  (Dinse  of  two  or  ihn-o  WLtrk's.  The  same  results 
liilliiwi'd  the  iniiil.intatinn  of  tiiali^naiit  (grafts  from  one  animal  into 
.iiiotlier  of  the  sLiine  sjH-ties.  In  a  n.'cent  work  Adamkicwicz  declares 
thai  alter  iniptaiit.ition  of  a  piece  ufa  carcitionia  in  the  brain  of  a  rabbit 
di  alh  always  took  place  in  alimit  tun  hours.  In  the  brains  thus  inocu- 
l.ileil  were  always  found  dihseniitialed  rimiid-celled  metastatic  deposits  of 
tail  inoiua  which  sliowcd  a  tendency  to  break  tiown  in  the  centre.  The 
1  an  inoiiia  lells  nearly  all  disapiK'ared  from  the  en^jraftcd  piece, leaving 
milv  t  hi-  stintna.  Adanikiewic/  believes  that  cancer-cells  are  living,  inde- 
|H-nileiit  oi(;.iiiisins  lielon^iiit*  tn  the  class  of  protoztm.  Getssler,  who 
icjicaleil  the  e\|H-iiTiieiits  of  Adanikiewic/,  fonnd  that  fragments  of 
taicinonia  tissue  itiibedded  in  the  brains  of  rabbits  produced  no  reaction 
and  weie  alooilied  like  oilier  aseptic  absorkiblc  substances.  The  views 
oi  Ail.inikiewiiv  leii-iriliii;;  the  "liijiii  of  caivinoma  are  as  fallacious  as 
the  hope  lu'  eiileit. lined  of  caiiciotn  .is  .1  spccilic  t herajx-ntic  agent  has 
bivn  shown  to  lu-  ntiloiindeil.  The  se.nch  lor  .1  sinvitic  microbe  dates 
kick  to  the  iriiU  da\  s  ol  tiactciioloj;y  .is  a  science,  line  of  the  first 
eiloiis  111  this  ,hiivli"n  »a-  m.idc  in   1.'^.'^'.   by  Wciiopil. 

III.'  c\.  iieiiuiit  Mill,  li  .-^i  luneilcn"-  .illci^c.i  Ji-cover}-  of  a  specific 
Ki.illu-  .'t  cai.nu'iu.i  I'lodincd  -pica. I  o\ci  the  «oilJ  and  stimulated 
olh.'is  lo  i.nicwc.l  ,iiii\ii\   in  the  iMCtv'noi.'-iia!  i;u csUj;.ition  of  carci- 

c  >cM.'usly  entertained 
•  ;:oi:'.>le  to  dispute  his 
•.■;v.,i  Ktcillus.  Later. 
,:,:.;'vc«::sch  described 
.  ■.'  -; .:v;x-vl  ..-aivfuUy  in 
\-  -s-.  IV.epinc,  and 
;  -,:■■.  .i*  :vi»rv>s|vrms. 
.-  ■  -;,i'--."i;  nuterii!. 
,     ,  ■■.■■.-.;,;;.■•;:*  ;j;mi*r^ 
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pathologists  entertained  more  conservative  views  in  regard  to  the 
etiological  importance  of  these  bodies  in  the  causation  of  tumors. 
Many  of  these  pathologists  are  of  the  opinion  that  the  bodies  which 
have  been  described  as  psorospcrms  are  only  the  product  of  cell- 
degeneration. 

The  experiments  of  Ballance  and  Shattock  in  the  cultivation  of 
cancer  on  nutrient  media,  and  the  direct  inoculation  of  cancer  per- 
formed by  Hanau,  Klebs,  and  others,  argue  against  a  microbic  origin 
of  carcinoma.  The  sporozoa  which  have  been  found  in  cancer-tissue 
by  different  observers  no  doubt  play  their  part  in  irritation,  but  there  is 
so  far  no  evidence  that  they  are  the  cause  of  carcinoma. 

The  bacteriological  examination  of  carcinoma  tissue  continues,  one 
of  the  most  recent  efforts  in  that  direction  being  that  of  Roncali.  This 
author  found  in  a  carcinoma  of  the  ovarj'  numerous  intracellular  and 
intercellular  blastomycetes  in  various  stages  of  development,  which  he 
regards  as  the  cause  of  the  disease. 

Kurloff  considers  it  very  desirable  that  tho.se  engaged  in  investigating 
the  supposed  organism  of  carcinoma  should  furnish  with  each  published 
case  the  history  of  the  patient  and  a  clinical  and  pathotogico-anatomical 
account  of  the  tumor.  Only  by  some  such  plan  can  we  hope  to 
systematize  the  results  arrived  at  by  different  investigators.  Korotneff 
discovered  in  carcinoma  an  organism  which  he  called  rhopahcephalus 
canccroniatosus.  Kurloff  found  the  same  parasite  in  a  vacuole  within 
the  epithelial  ceils  of  a  carcinoma  of  the  breast  Oh Imachcr  of  Chicago 
made  very  extensive  investigations  concerning  the  etiological  relation 
of  sporozoa  to  carcinoma,  and  in  a  recent  paper  on  this  subject  he 
pointed  out  that  many  objects  have  been  described  as  the  parasites 
of  carcinoma  because  the  subject  has  been  treated  unscientifically.  A 
great  number  of  reagents  have  been  used,  hence  the  diversity  of  results. 
Artificial  products  are  sometimes  found  by  the  reagents.  It  has  been 
found  that  sporozoa  treated  by  different  fixing  solutions  act  differently. 
Some  agents  distort  the  spores  and  interfere  with  the  sub.scquent 
staining.  All  the  present  methods  of  investigation  are  faulty,  and  no 
results  are  to  be  looked  for  until  new  methods  are  devised. 

To  prtn-i:  the  microbic  origin  of  carcinoma  it  is  necessary  for  bac- 
teriologists to  demonstrate  the  presence  of  the  same  organism  in  tt>ery 
carcinomatous  tumor.  They  mnsi  isolate  the  organism  and  cvllivoic  it 
OHtside  the  body  upon  artificial  nutrient  mtdin.  and  loith  pure  cultures 
they  must  reproduce  the  disease  in  some  of  the  louver  animals.  7 his  has 
so  far  not  been  done,  and  until  it  is  done  !tv  have  no  right  to  claim  for 
carcinoma  a  mu-robic  origin.  It  has  been  shown  elsewhere  that  the  local 
and  general  dissemination  of  carcinoma  is  effected  exclusively  by  cell- 
IS 
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metastasis  and  cell-transportation,  and  that  the  secondary  and  meta- 
static tumors  are  the  exclusive  products  of  tissue-proliferation  of  cells 
derived  from  the  primary  tumor.  In  all  infective  swellings  the  cellular 
elements  are  derived  exclusively  from  the  corpuscular  elements  of  the 
blood  and  proliferation  from  pre-existing  tissue.  Carcinoma-tissue  is 
derived  exclusively  from  a  matrix  of  embryonic  epithelial  cells.  The 
pre-existing  tissues  remain  passive  in  carcinoma  as  well  as  in  all  other 
tumor-formations. 

Do  Morgan  in  1 874  said :  "  I  can  see  no  analogy  between  new 
growth,  whether  as  innocent  as  lipoma  or  as  malignant  as  cancer,  and 
the  products  of  true  general  or  blood  disease.  From  the  first  a  tumor 
is  a  living,  self-dependent  formation,  capable  of  continued  growth  by 
virtue  of  its  own  power  of  using  the  nutritive  materials  supplied  to  it. 
Nothing  like  this  is  seen  in  any  of  the  blood  diseases."  Until  additional 
and  more  positive  light  is  shed  upon  the  microbic  origin  of  carcinoma 
we  must  adhere  to  the  theory  that  carcinoma  is  an  atypical  proliferation 
of  cells  frotn  a  matrix  of  embryonic  cpitlielial  cells  of  congenital  or  post- 
natal origin. 

Pathology. 

The  most  important  aberration  of  the  normal  growth  in  carcinoma 
consists  in  the  presence  of  epithelial  cells  in  vascular  connective  tissue. 
The  epithelial  cells  retain  their  vegetative  power  in  the  new  locality. 
The  stroma  is  derived  from  the  pre-existing  connective  tissue,  and  its 
abundance  depends  largely  on  the  amount  of  connective  tissue  in  the 
part  affected  and  the  intrinsic  veget.itive  capacity  of  the  epithelial  cells. 
If  the  organ  affected  is  dense  and  fibrous,  the  pre-existiuf;  material  for 
the  stroma  is  abundant,  and  the  tumor,  at  least  during  its  earlier  stages, 
will  be  firm.  If  the  epithelial  cells  proliferate  slowly,  the  pre-existing 
connective  tissue  constituting  the  stroma  is  increased  by  the  production 
of  new  connective  tissue  in  response  to  the  stimulation  created  by  the 
carcinoma -eel  Is,  which  act  as  an  aseptic  foreign  substance.  If  the  cj)i- 
thelial  cells  possess  a  maximum  power  of  tissue-proliferation,  the  stroma 
is  rapidly  broken  down,  and  little  or  no  new  connective  tissue  is  formed, 
the  resulting  tumor  grows  very  rapidly,  is  soft,  and  local  infection  takes 
place  early  iind  in  a  short  time  becomes  diffuse.  In  hiird  carcinoma  of 
the  breast,  the  so-called  "scirrhus."  the  stroma  is  ^ibundant  and  the 
parenchyma  is  scanty.  The  same  conditions  are  found  in  atrophic 
carcinoma  and  in  cancer  en  cuirassc.  In  the  so-called  "  encejdialoid  " 
carcinoma  the  conditions  are  reversed — a  .scanty  stroma  and  ;in  abun- 
dance of  rapidly -pro  life  rating  cells. 

Carcinoma  is  distinguished  from  all  other  tumors  by  the  irregularity 
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of  its  surface  and  the  existence  of  a  wide  zone  of  infiltration.  Virchow 
years  ago  obscr\-cd  a  zone  of  infiltration  extending  from  three  to  four 
lines  from  the  macroscopical  boundary- line  of  the  tumor.  Waldeyer 
described  this  zone  as  the  "iiiflanimatorj'  zone."  because  he  found  in 
the  connective  tissue  numerous  small  cells.  This  zone  often  presents 
almost  a  typical  appearance  of  tissue  the  seat  of  a  chronic  inflamma- 
tion. The  infiltration  consists  of  leucocytes  and  small  young  epithelial 
cells  which,  like  the  leucocytes,  wander  by  virtue  of  their  ameboid 
movements  into  and  along  the  connective-tissue  spaces  (Fig.  132),    The 
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infiltration  in  rapid-growing  carcinoma  is  so  extensive  that  the  con- 
nective-tissue spaces  are  packed  with  small  round  cells  to  such  an 
extent  as  to  obscure  the  stroma  completely  (Fig.  133,  c). 

The  leucocytes  escape  from  new  imperfect  capillary  vessels  or  from 
vessels  damaged  by  the  tumor-tissuo.  and  consequently  are  present  in 
great  abundance  in  rapid-growing  tumors — a  condition  which  exem- 
plifies the  well-known  clinical  fact  that  ihc  more  closely  a  carcinotnatous 
tumor  resembles  an  inftnmmatory  produel.  the  j^ealer  is  its  uiiiliffiieiilcy. 
The  young  epithelial  cells  possess  the  maximum  capacity  to  change 
their  location  by  ameboid  movements;  hence  we  find  in  the  zone  of 
infiltration  exclusively  young  epithelial  cells  which  have  left  the  primary 
tumor  and  arc  actively  engaged  in  increasing  its  area.  From  the  sur- 
face of  the  carcinoma  there  project  into  the  surrounding  tissue  tumor- 
masses  which  render  its  surface  uneven  and  nodular.  These  projections 
of  the  tumor  can  be  seen  to  greatest  advantage  in  squamous-celled 
carcinoma.  They  appear  first  as  conical  or  column-shaped  infiltrations 
connected  on  one  side  with  the  primarj-  tumor  and  projecting  into  the 
connective  tissue  on  the  other  (F"ig.  13.1).     These  projecting  parts  of 
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the  tumor  impart  to  it  from  the  very  beginning  a  certain  degree  of 
immobilitj'  and  cause  the  nodulated  condition  of  its  surface. 

The  stimulation  of  the  tissues  caused  by  the  invasion  of  so  many 
foreign  bodies  results  also  in  the  formation  of  new  blood* vessels, 
brought  about  by  a  process  of  budding  from  the  pre-existing  blood- 
vessels adjacent  to  the  tumor-matrix.     The  vascularization,  not  being 
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under  the  normal  control  of  the  nervous  tissue,  and  being  in  a  district 
of  planless  tissue-proliferation,  always  assumes  an  atypical  type.  The 
epithelial  cells  in  carcinoma  are  brought  in  direct  contact  with  the  new 
blood-vessels  {Fig.  135.  (/). 

Ribbert  has  recently  advanced  the  theory  that  the  histogenesis 
of  carcinoma  is  caused  by  a  proliferation  of  the  connective  tissue, 
which  isolates  the  epithelial  cells  and  brings  them  in  contact  with 
vascular  tissue.  This  view  has  been  vigorously  opposed  by  Hauscr 
and  Niitlhadt,  who  have  made  observations  on  the  pcnetratinn  of 
epithelial  cell.'^  durinjj  the  early  stage  of  the  development  of  car- 
cinoma. 

The  atypical  v.isculaiization  of  a  carcinoma  exerts  a  potent  influence 
in   determining  its  clinical  course.     Great  vascularity  is  a  prominent 


246 


PATHOLOGY  AND    TREATMENT  OF  TUMORS. 


feature  of  rapid-growing  tumors.  In  slow-growing  hard  tumors  the 
blood-supply  is  scanty.  In  atropiiic  carcinoma  the  vessels  are  com- 
pressed and  often  obliterated  by  the  cicatricial  contraction  of  the  massive 
stroma.  Perforation  of  a  vessel-wall  by  tumor-tissue  is  apt  to  be  followed 
by  metastatic  carcinoma  or  miliary  carcinosis.  Thrombosis  of  a  prin- 
cipal vessel  of  the  tumor  results  in  speedy  and  extensive  degeneration 
or  necrosis  of  the  tumor-tissue, 

Careinoma-eeth  ri:taui  their  embryanic  character  and  riczitr  reach 
maturity.  The  imperfect  development  of  epithelial  cells  in  carcinoma 
is  one  of  the  distinctive  features  between  them  and  the  mature  epithelial 
cells  of  benign  epithelial  tumors.  The  juvenile  condition  of  the  paren- 
chyma-cells of  a  carcinoma  explains  the  rapid  growth  of  the  tumor 
and  the  early  degenerative  changes  which  take  place  in  its  tissues. 

Thiersch  has  well  said  that  the  tissue  of  carcinoma  is  characterized 
from  the  start  by  degeneration.  While  the  degeneration  is  progressing 
the  parts  first  affected  suffer  a  retrogressive  change,  without,  however, 
it  being  followed  by  complete  absorption.  The  prc-eiristhig  connective 
tissue  is  utilized  as  a  temporary  scaffolding  for  the  tumor-tissne.  The 
parenchyma-cells  of  all  organs  affected  by  carcinoma  are  subjected  to 
pressure,  undergo  fatty  degeneration,  and  are  gradually  removed  by 
absorption  as  the  tumor  advances.  The  complete  removal  of  glandular 
tissue  in  secondary  carcinoma  of  the  lymphatic  glands  furnishes  a 
striking  illustration  of  the  gradual  substitution  of  tumor-tissue  for 
the  pre-existing  glandular  .structure.  The  connective  tissue  of  the 
part  affected  furni.shes  the  stroma  of  the  tumor ;  this  stroma  is  increased 
under  favorable  circumstances,  but  i.s  likewise  subject  to  degenerative 
changes  and  to  gradual  removal  by  the  increasing  number  of  cells. 

The  degenerative  changes  which  occur  mo.'it  frequently  in  carcinoma- 
cells  are —  I.  Fatty  degeneration ;  2.  Colloid  degeneration;  i.  Mucoid 
degeneration.  Fatty  degeneration  begins  always 
in  the  centre  of  the  alveoli,  in  the  oldest  cells, 
and  in  the  parts  most  distant  from  the  vascular 
supply.  The  cells  in  the  centre  of  an  epithelial 
nest  (Fig.  1 36)  show  first  in  their  protoplasm 
granules  of  fat  which  increase  in  size  and  number 
until  the  cell  breaks  up  in  fragments,  leaving 
minute  particles  of  fat  and  a  granular  detritus. 
Fatty  degeneration  begins  at  different  points  in 
the  same  alveolus  (Fig.  137). 

The  product  of  fatty  degeneration  in  squa- 
mou.s-celled  and  glandular-celled  carcinoma  in 
its  naked-eye  appearances  resembles  very  much  the  contents  of  an  ath- 
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roma.  It  is  composed,  like  the  latter,  of  detached  dead  and  degenerated 
epithelial  cells,  granules  of  fat,  and  a  granular  detritus.  While  the  centre 
of  an  alveolus  is  undergoing  this 
change  the  disease  extends  in  its 
periphery,  where  cell-proliferation  is 
progressing  in  the  outer  layer  of  the 
younger  epithelial  cells.  In  ulcer- 
ating carcinoma  of  the  lip  and  the 
skin  the  products  of  fatty  degen- 
eration, in  the  form  of  small  plug's 
presenting  the  appearance  of  athe- 
romatous material,  can  be  squeezed 
out  upon  the  surface  by  pressure. 
The  sniiw  condition  is  nol  nut  ivilh 
in  any  otticr  ulcer,  and  is  therefore 
of  the  greatest  diagnoslic  importanee. 
In  glandular  carcinoma  the  same 
kind  of  material  can  be  squeezed 
from  the  surface  on  making  a  sec- 
tion through  the  tumor.  Fatty  de- 
generation of  the  parenchyma  of  a 
carcinoma  is  most  marked  in  slow- 
growing  hard  tumors,  and  must 
be  regarded  as  a  favorable  retrogressive  change  tending  to  retard  the 
growth  of  the  tumor. 
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Colloid  degeneration  occurs  in  the  parrnchyma  and  stroma  of  car- 
cinoma, and  b  not  limited  to  tumors  of  any  piirlicular  type  of  cells 
(Fig.  139).  Colloid  degeneration  of  the  stroma  is  found  in  rapid- 
growing  glandular  carcinoma.  The  colloid  material  is  often  so  abun- 
dant as  to  obscure  the  cellular  elements  and  the  stroma — so  much  so 
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I  to  induce  many  authors  to  regard  it  as  a  special  form  of  tumor. 

ebert  showed  th,il  what  was  ivoown  as  "colloid  carcinoma"  is  a  car- 
cinoma modified  by  the  character  of  the  regressive  tissuc-mctanior- 
phosis  of  its  cells  or  its  stroma,  or  both.  Colloid  degeneration  is  of 
very  frequent  occurrence  in  carcinoma  of  the  alimentary  canal,  the 
favorite  locality  of  what  was  formerly  described  as  "colloid  cancer" 

(FiK-  1 38V 

Mucoid  or  myxomatous  degeneration  may  occur  in  cither  the  cells 
or  the  stroma  of  a  carcinomii.  Columnar-celled  carcinoma  is  very  apt 
to  undergo  this  form  of  regres.sivc  metamorphosis.  It  is  again  the 
oldest  cells  that  first  undergo  this  change.  In  cylindrical-celled  car- 
cinoma, in  which  the  cells  are  arranged  in  several  layers,  the  layer  next 
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to  the  lumen  of  tlie  tubule  is  destroyed  by  the  myxomatous  process. 
and  the  mucoid  material  accumulates  in  the  glandular  spaces,  forming 
cysts  of  various  sizes  {Fig.   140).     If  the  areas  of  degeneration  are 
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extensive,  the  consistence  of  the  tumor  varies  in  different  placL-s — a 
matter  of  importance  in  diagnosis.  Secondarj'  tumors  arc  subject  to 
the  same  degenerative  changes  as  the  primary.  Ulceration  in  car- 
cinoma of  the  skin  and  the  mucous  membranes  is  present  almost  from 
the  beginning.  Carcinomatous  ulcers  of  the  cutaneous  surface  are 
usually  covered  by  a  crust  formed  by  inspis-faticm  of  the  secretion. 
which  crust,  if  detached,  uncovers  an  ulcer  wliich  bleeds  upon  the 
slightest  touch.  An  ulft-r  once  furmfd  reinitins  pi-rmnnfntiy.  increases 
in  she,  and  manifests  no  tendency  to  heal.  Tlic  dilTcrciitialion  of  such 
an  ulcer  from  lupus  and  from  ulcerating  syphilitic  affections  is  always 
difficult  and  sometimes  impossible.  When  the  tumor  involves  the  skin 
or  when  a  deep-seated  carcinoma  has  reached  the  skin,  ulceration  takes 
place,  the  central  part,  being  more  abundantly  supplied  with  epithelial 
cells  and  being  less  vascular,  becoming  the  seat  of  necrotic  change.s. 
As  soon  as  the  continuity  of  the  surface  is  destroyed,  micro-organisms 
take  a  part  in  the  subsequent  work  of  destruction,  as  tlie  tumor-tissue 
becomes  the  seat  of  suppurative  inflammation.  A  carcinomatous  ulcer 
is  characterized  by  its  deep,  crater-like  cavity,  which  again  may  present 
nodules,  as  well  as  by  its  thickened  and  indurated  margins.  The  ulcer 
may  al.so  be  flat  where  the  thin  infiltrations  appear  to  be  destroyed  by 
ulcemtion.     These   ulcers   are   always   surrounded   by   steep,   abrupt 
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margins,  and  present  a  flat  floor  with  few  or  no  granulations,  being 
thus  distinguished  from  many  other  kinds  of  ulcers  resulting  from 
infective  causes.  Large  ulcers  are  usually  the  seat  of  putrefactive  pro- 
cesses and  emit  an  exceedingly  offensix'e  odor.  The  putrefaction  is 
caused  by  the  presence  of  putrefactive  bacilli  which  dcvett^  in  the 
dead  tissue  attached  to  the  ulcerated  surface.  A  carcinoma  covered 
by  normal  intact  skin  may  become  infected  with  pyogenic  microbes  by 
localization  in  the  tumor-tissue  of  floating  microbes.  Suppurative 
inflammation  of  the  tumor-tissue  under  such  circumstances  is  attended 
by  the  usual  sj-mptoms  which  accomp;iny  acute  inflammation.  Tem- 
perature, rapid  pulse,  and  other  sj-mptonis  of  sepsis,  with  increase  of 
swelling,  pain,  tenderness,  and  ajdema,  arc  the  symptoms  to  be  relied 
upon  in  ascert;uning  the  existence  of  this  complication.  If  the  tumor 
is  large  and  the  infection  is  extensive,  a  large  jiart  of  the  tumor  may 
slough,  leaving  a  crater-like  excavation  after  the  elimination  of  the 
dead  material. 

It  \\\\\  be  nccessarj'  to  add  to  the  general  remarks  on  the  pathology 
of  carcinoma  a  brief  description  of  the 

HisTOLonicAi.  Varieties  of  Carcinoma. 

8quamous>ce]led  Carcinoma. — This  variety  of  carcinoma  develops 
upon  the  surface  of  the  skin,  and  is  usually  described  under  the  term 
"  epithelioma."  The  term  "  epithelioma  "  has  given  rise  to  a  great  deal 
of  confusion,  as  some  authi^rs  describe  under  it  a  benign,  and  others  a 
malignant,  tumor  of  the  skin  or  the  mucous  niembrane.s.  The  word 
should  be  abolished  in  the  nomenclature  of  tumors. 

A  sqiiamous-ccllcd  carciimma  contains  as  the  essential  tumor- 
clement  squamous  or  pavement  epithelium  in  imitation  of  the  epithelial 
layers  of  the  skin.  The  growth  usually  bcj^ins  as  a  small  surface 
defect — a  crack  i>r  fissure  of  the  skin  cnwred  bj'  a  crust.  With  the 
cancer- format  ion  the  epithelial  tvlls  di[>  down  beyond  the  mcmbrana 
pn>pria  into  the  subcutaneous  vascular  coiuu-ctivf  tissue.  The  tumor 
then  is  slightly  elevated  above  the  level  of  the  surrounding  skin,  with 
a  hard  base,  and  with  indurated  niarj^ins  from  which  infiltrations  extend 
into  the  surrnuiiding  tissues.  The  tumor  beneath  the  skin  or  under 
the  ulcer  appears  to  the  ]>aipatiii}^  finder  as  a  liani  mass,  almost  of  the 
density  of  a  piece  of  cartilage.  The  tumor  ulcerates  early,  as  the  oldest 
portion  does  not  receive  a  hloo<l-su[i|ilv  adei|uale  to  nourish  its  tissues. 
When  the  e])itliclial  layer  is  destroved  the  coiimclive  tissue  furnishes 
the  surface  with  a  layer  of  vascular  granulations;  but  an  attempt  in 
this  direction  is  only  ])artially  successful,  .i-;  •.nun-  of  the  epidermal 
plugs  penetrate  deeply  into  the  sul)cutaneous  tissue.    If  these  epidermal 
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plugs  are  carefully  examined,  their  connection  with  the  surface  epithelia 
is  readily  traced  by  making  the  section  in  a  right  direction :  if  it  is  made 
oblique,  the  deeper  parts  of  the  tumor  appear  disconnected  with  the 
surface. 

In  the  proper  interpretation  of  the  diagnostic  significance  of  these 
epithelial  plugs  not  only  is  their  net-like  branching  cliaracteristic,  but 
of  greater  import  are  their  shape  and  combination.  Benign  epithelia! 
proliferations  show  the  same  regular  form  and  arrangement  of  the  cells  as 
the  normal  inversions  of  the  epidermis,  and  they  gradually  become  nar- 
rower toward  the  depth,  while  in  the  carcinomatous  epithelial  prolifera- 
tion the  nature  of  the  growth  is  revealed  by  the  irregular  arrangement 
of  the  epithelial  cells  and  their  relations  to  the  connective  tissue.  New 
epithelial  cells  which  form  on  the  surface  of  granulations  in  the  healing 
of  a  wound  or  an  ulcer  do  not  posse.ss  the  power  to  penetrate  into  the 
deeper  tissues,  while  penetration  of  the  connective  tissue  is  the  most 
conspicuous  pathological  feature  of  carcinoma.  The  carci  noma -cells 
first  penetrate  the  entire  thickness  of  the  skin,  and  later  the  subcutane- 
ous connective  dssue  and  any  other  tissue  within  their  reach.  Another 
importint  differential  point  is  that  in  non-malignant  affections  of  the 
skin  the  normal  shape  of  the  different  forms  of  epithelial  ceils  is  main- 
tained, while  in  carcinoma  there  is  a  great  similarity  in  the  shape  of  the 
cells.  Epithelial  pearls  in  non-malignant  affections  appear  in  the  form 
of  concentric  layers  of  cells,  with  the  oldest  cells  in  the  centre;  in  car- 
cinoma the  cells  of  such  a  pearl  are  the  product  of  tissue- proliferation 
of  a  single  cell.  In  carcinoma  the  cells  are  often  multinuclear,  and 
only  gradually,  by  flattening  and  arrangement  in  concentric  layers,  form 
the  epithelial  nests. 

In  ordinary  granulation-tissue  but  few  leucocytes  are  found ;  in 
carcinoma  they  are  abundant,  especially  near  capillary  vessels.  In 
chronic  ulcer  of  the  leg,  if  malignancy  sets  in,  young  epithelial  cells 
become  buried  underneath  the  benign  granulations,  and  a  carcinoma  of 
considerable  size  may  be  produced  by  them  before  its  presence  would 
be  recognized  by  surface  indications.  If  a  carcinoma  of  the  skin  is 
allowed  to  run  its  course  undisturbed,  regional  infection  is  sure  to  take 
place,  and  other  complications,  in  common  with  glandular  carcinoma. 
set  in  sooner  or  later,  furnishing  an  abundance  of  clinical  evidence  to 
prove  the  carcinomatous  nature  of  the  tumor. 

The  favorite  localities  of  squamous-celled  carcinoma  arc  the  lips, 
the  skin  of  the  face,  the  mouth,  the  nose,  the  ear.  the  penis,  the  vulva. 
and  the  anus.  In  the  (esophagus  it  most  frequently  attacks  that  part 
of  the  tube  which  lies  behind  the  cricoid  cartilage  and  the  bifurcation  of 
the  trachea.     Carcinoma  of  the  tongue  commences  most  frequently  at 
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the  maipn  and  base  of  the  organ,  at  points  irritated  by  sharp  or  defect- 
ive teeth.  Carcinoma  is  also  quite  frequent  in  the  larynx,  the  vocal  cords, 
and,  as  Stork  has  observed,  from  polypoid  or  papillomatous  growths, 
warts,  and  scars  in  this  organ.  The  deep,  squamous-celled  carclnomata 
originate  from  an  incompletely  obliterated  branchial  cleft  (Volkmann), 
from  remnants  of  the  urachus  and  of  dermoid  tumors,  or  from  a  dis- 
placed matrix  of  embryonic  cells  in  any  part  of  the  body.  Friedlander 
found  in  the  apex  of  the  lung  of  a  phthisical  patient  a  squamous-celled 
carcinoma  which  projected  into  a  principal  bronchus.  He  believed  that 
the  columnar  cells  in  this  locality  had  become  transformed  into  squa- 
mous epithelium,  and  he  refers  to  the  observations  made  by  Griffini  and 
Ziegler,  who  found  jjavement  epithelium  upon  ulcerous,  tubercular,  and 
syphilitic  defects  of  the  trachea.  It  is,  however,  more  probable  that  the 
carcinoma  had  developed  from  a  displaced  matrix  of  epiblastic  tissue. 

Erb.se  saw  a  c:lsc  of  squamous-celled  carcinoma  of  the  lung  after 
perforation  into  the  trachea  of  an  te.'^ophag  us -carcinoma  composed  of 
epithelial  cells  resembling  the  primary'  tumor.  Klebs  thinks  that  cells 
imtered  the  lung  by  aspiration  before  perforation  occurred. 

As  compared  with  glandular  carcinoma,  squamous-celled  carcinoma 
pursues  a  chronic  course.  This,  as  we  have  explained  elsewhere,  is  to 
be  attributed  not  so  much  to  its  lesser  intrinsic  malignancy  as  to  the 
difference  in  the  anatomical  loc.ition  of  the  two  growths.  If  left  to 
itself,  squamous-celled  carcinoma  ultimately  presents  all  the  clinical 
features  of  glandular  carcinoma. 

Melanotic  carcinoma  is  a  pij;mented  sciuannjus-cclk-d  carcinoma.  It 
develops  in  .structures  which  are  pigmented — must  frequently  in  pig- 
mented moles.  The  pigment  ajipears  as  granules  in  the  protoplasm  of 
the  cells.  This  form  of  carcinoma  is  regarded  as  exceedingly  malig- 
nant, giving  rise  to  early  and  extensive  regional  infection  and  to  general 
dissemination.  The  secondary  tumors  slunv  the  same  structure,  and 
arc  pigmented  like  the  primarj-  tumor. 

Cylindriceil -celled  Carcinoma. — The  cylindricai-celled  carcinoma 
resembles  the  .squamous-celled  in  so  far  that  il  develops  ujion  a  free 
surface,  but  it  differs  friini  it  in  the  .^lia])e  and  arrangement  of  its  cells. 
The  cells  are  derived  from  the  hypoblast,  are  cohiiTTn.ir  in  sh;ipe.  and 
are  attached  in  .single  or  multiple  laj'ers  to  the  inner  surface  of  imjXT- 
fect  tubules.  The  histological  structure  of  ^i  c}-lLndrical-celled  carci- 
noma is  an  imitation  of  gland-ducts  and  of  mucous  glaniis  of  the 
gastro-intestinal  canal.  The  carcinomatous  process  begins  with  an 
anomalous  vegetation  of  columnar  epithelial  cells.  The  niembrana 
propria  is  defective  at  points,  and  [K-rmits  the  cells  to  esca])e  from  the 
tubules  into  the  surrounding  connective  tissue,  where  they  continue  to 
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reproduce  themselves  by  indirect  cell-division.     The  connective  tissue 

also  proliferates  and  enters  into  the  formation  of  the  tumor.  The  lUs- 
(onmctcd  dei'dopiniiit  of  epithelial  cdh  is  ati  important  factor  in  the 
loeal  extension  of  the  tumor.  It  marks  the  first  deviation  from  normal 
growth,  and  it  is  always  followed  by  local  and  refjional  infection,  and, 
as  Lebert  ha.s  shown,  very  frequently  bj-  general  dissemination. 

Metastatic  tumors,  e.spccially  of  the  bones,  are  often  associated  with 
a  small  primarj'  tumor  showing  greater  aptitude  for  local  and  general 
dissemination  than  does  squamous-celled  carcinoma.  The  primary 
tumor  in  such  cases  has  often  been  overlooked  entirely.  Klebs 
believes  that  the  e.*<tension  to  bone  usually  takes  place  through  lymph- 
glands,  especially  those  in  the  lumbar  region. 

Compared  with  squamous-celled  carcinoma,  cylindrical -eel  led  carci- 
noma is  a  much  more  malignant  affection.  A  partial  explanation  of 
this  difference  in  their  clinical  behavior  is  the  presence  in  the  former 
of  an  abundance  of  firm  connective  tissue  to  serve  the  purpose  of 
stroma,  and  in  the  latter  of  a  scanty,  loose  bed  of  connective  tissue. 
Olandular  Carcinoma. — The  morphological  prototypes  of  this 
variety  of  carcinoma  in  normal  tissue  are  the  acinous  glands,  some 
of  which  are  derived  from  the  epiblast  and  some  from  the  hypoblast. 
The  hard  variety  of  glandular  carcinoma  has  been  called  "scirrhus" 
for  centuries,  and  this  name  still  figures  prominently  in  our  modem 
text-books.  The  te.i;ture  of  the  tumor  varies  according  to  the  amount 
of  stroma  present.  If  the  stroma  is  abundant  and  firm,  the  tumor  is 
firm — the  so-called  "  scirrhus  ;"  if  the  stroma  is  scanty  and  the  amount 
of  tumor-cells  is  consequently  increased,  the  tumor  is  soft,  constituting 
what  was  formerly,  from  its  resemblance  in  consistence  and  appearance 
to  brain-tissue,  termed  an  eneep/iahid  or  medullary  cancer.  If  such 
a  tumor  ulcerated  and  fungous  masses  appeared  on  the  surface  of  the 
ulcer,  which  bled  easily  on  being  touched,  it  was  called  ftmgns  hema- 
todes.  Such  a  distinction  between  glandular  tumors  is  no  longer  justi- 
fiable upon  histological  or  clinical  grounds,  as  the  same  tissue-elements 
are  present  in  all  varieties,  only  in  different  proportions,  and  all  of  these 
varieties  result  in  regional,  and  frequently  in  general,  infection.  The 
classification  of  carcinoma  should  be  made  upon  a  histological  basis. 
and  if  this  is  done,  all  mahgnant  epithelial  tumors  of  acinous  glands 
must  be  brought  under  one  head  as  glandular  careinoma. 

Glandular  carcinoma  varies  greatly  according  to  the  character  of  the 
mother-soil  and  the  arrangements  of  its  histological  elements,  but 
many  of  the  fe.itures  of  the  varieties  formerly  regarded  as  distinct 
types  of  tumors  have  so  much  in  common  as  to  constitute  a  well- 
defined  form  of  carcinoma.     The  most  distinguishing  feature  between 
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glandular  carcinoma  and  carcinoma  of  the  cutaneous  and  mucous  sur- 
faces is  that  the  former  gives  rise  to  the  formation  of  a  large  tumor. 
The  reason  that  a  surface  carcinoma  does  not  form  a  large  tumor  is  that 
it  can  grow  in  one  direction  only,  and  that,  being  exposed  to  frequent 
irritation  of  all  kinds,  and  receii'ing  its  blood-supply  only  from  one  direc- 
tion, it  falls  an  early  prey  to  ulceration.  As  soon  as  a  surface  carcinoma 
has  ulcerated,  the  tumor-tissue  is  exposed  to  infection  with  pathogenic 
microbes,  which  infection,  by  producing  a  suppurative  inflammation,  aids 
in  the  destruction  of  tumor-tissue.  A  glandular  carcinoma  is  better  pro- 
tected against  irritation,  injury,  and  infection  with  pathogenic  microbes, 
is  surrounded  everywhere  by  tissue,  and  receives  its  biood-supply  from 
all  sides,  and  it  is  for  these  reasons  that  the  tumor  attains  larger  size 
and  that  ulceration  sets  in  later  than  in  a  surface  carcinoma. 

Carcinoma  of  the  breast  is  the  most  familiar  representative  of  the 
glandular  group.  In  the  hard  glandular  tumor  the  epithelial  cells  lose 
their  typical  shape  sooner  than  in  the  soft  variety,  owing  to  the  pres- 
sure to  which  they  are  subjected  on  the  part  of  the  massive  stroma 
and  to  the  scanty  blood-supply.  The  defective  acinous  grouping  of 
the  epithelial  cells  (Fig.  141)  points  to  a  deeper  nutritive  disturbance 
than  is  the  case  in  adenoma  (Fig.  142),  and  should  always  be  looked 
for  in  making  a  differential  diagnosis  by  the  aid  of  the  microscope. 
The  carcinomatous  character  of  the  tumor  becomes  evident  when  the 
tissues  adjacent  to  the  tumor  are  examined.  If  the  tumor,  for  instance, 
is  surrounded  by  fat.  this  tissue  will  be  found  infiltrated  with  new 
epithelial  cells,  and  hence  what  might  have  been  con.sidered  macro- 
scopically  a.s  the  most  important  features,  adhesion  and  infiltration, 
become  corroborated  by  examination  of  these  tissues  under  the  micro- 
scope. When  the  tumor  starts  in  the  acini  of  the  gland — or,  rather,  when 
the  tumor  presents  an  acinous  .structure — the  picture  is  entirely  changed, 
as  the  histological  arrangement  in  a  hard  glandular  tumor  presents  no 
resemblance  whatever  to  normal  gland-tissuc :  the  glandular  tissue  has 
given  way  to  a  firm,  quite  homogeneous,  fibrous  mass  ;  only  luimerous, 
■narrow,  somewhat  deeply-stained  stripes  indicate  the  location  of  the 
compressed,  proliferating  epithelial  cells.  The  eardiioriiutoKS  tissue  pre- 
sents a  pecultarlv  distinctive  histological  type.  This  tissue  eoiisists  of  a 
mi-vtiire  of  epithelial  cells  and  connective  tissue,  the  mutual  topographical 
and  immcrical  relations  of  which  deviiite  coii/plefely  from  the  nonual 
structure  of  the  mammary  gland. 

The  highest  degree  of  atypical  tissue-prolifci.itiun  is  met  with  in 
carcinoma  of  the  manimarj'  gland.  The  hicat  infection  extencK  irlun^r 
pre-existing  connective-tissue  spaces,  and  ultimately  extend-^  bc\(iiid 
the  hmits  of  the  gland  to  the  overlying  skin  and  the  wall  of  the  tlioiax, 
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which  is  frequently  perforated  by  the  (rrowth,  either  by  continuity  of 
growth  and  successive  involvement  of  the  different  tissues,  or  in  the 
course  of  the  lymphatics  until  the  pleura  is  reached,  when  the  disease 
spreads  rapidly  over  the  serous  surfaces,  usually  resulting  in  hydro- 
thorax.  The  scrum  in  such  cases  is  frequently  stained  by  the  admix- 
ture of  blood.  Glandular  carcinoma  is  followed  at  an  early  st^e 
by  regional  infection.  The  lymphatic  glands  nearest  the  organ  aflected, 
in  tho  direction  of  the  lymph-current,  are  usually  involved  first,  when, 
stop  by  step,  successive  glands  are  implicated  until  the  entire  chain  of 
glands  ha:j  become  infected.  General  infection  at  this  stage  may  occur 
at  any  time  and  may  hasten  the  death  of  the  patient.  The  glands 
most  frequently  tile  scat  of  carcinoma  are  the  mammary,  thyroid, 
parotid,  submaxillary,  ovarj',  testicle,  kidneys,  pancreas,  and  prostate. 

DiA(iNasis. 
The  difficulty  in  the  diagnosis  of  carcinoma  depends  on  the  size  and 
location  of  the  tumor.  In  advanced  carcinoma  of  the  external  parts 
of  the  body  a  correct  diagnosis  can  often  be  made  on  first  sight.  The 
diagnosis  of  carcinoma  of  internal  organs  is  frequently  made  only  in 
the  post-mortem  room.  The  successful  treatment  of  carcinoma 
depends  upon  an  early  and  a  correct  diagnosis  and  prompt  and 
thorough  operative  interference.  The  early  diagnosis  requires  a  care- 
ful study  of  the  chnical  history  of  the  case,  supplemented  by  a 
thorough  examination  of  the  tumor,  and  followed  by  a  critical  analysis 
of  the  signs  and  synipt<ims  presented.  In  doubtful  cases  a  correct 
diagno,sis  is  possible  only  by  difl*ereii tinting  from  a  supjinsed  carcinoma 
swellings  and  tumors  which  simulate  it — that  i>.  by  exclusion.  Inoc- 
ulation ex[x;riments  and  the  u.se  of  the  microscojie  may  become  neces- 
sary to  make  a  differential  diagnosis  between  carcinoma  and  .some  of 
the  infective  .swellings.  In  obtaining  the  clinical  history  it  is  important 
to  inquire  into  the  family  historj-  in  reference  to  the  pussihlc  cxi.stence 
of  an  hereditary  predi.sposition  to  carcinoma.  To  elicit  information  of 
value  concerning  this  point  it  is  neces.s:ir)'  t<i  trace  hack  the  family 
hi.story  for  two  or  three  generations,  because  such  an  hereditarj-  |)redis- 
po.sition  does  not  necessarily  occur  in  the  immediate  ofTsjiring  of  car- 
cinomatous i>arents,  but  may  appear  in  the  seci)n<l,  third,  or  fourth 
generation.  The  writer  knows  of  one  family  in  which  both  parents 
died  of  carcinoma — the  husband  of  carcinoma  of  i1k-  stnniacli.  the 
wife  of  carcinoma  of  the  uteru.s — and  yet  tlie  children,  one  nf  wliom 
has  now  reached  his  .sixtieth  year,  have  shown  no  ^ynlptoms  of  this 
disease.  In  tracing  the  family  hi.storj'  in  the  cases  of  carcinoma  that 
have  come  under  his  observation  the  writer  ha.s  hail  patients  tell  him 
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repeatedly  that  one  of  the  grandparents  or  great-grandparents  died  of 
carcinoma.  It  is  also  important  to  elicit  the  existence  of  malignant 
disease  among  more  distant  relatives,  as  the  hereditary  predisposition 
may  follow  with  varying  degrees  of  intensity  different  branches  of  the 
same  family. 

The  age  of  the  patient  is  an  important  element  in  the  diagnosis  of 
doubtful  tumors.  Carcinoma  is  a  disease  that  in  preference  attacks 
persons  of  middle  or  past  middle  life.  The  aptitude  for  this  disease 
increases  after  middle  life.  In  ver^'  rare  instances  it  has  been  of  con- 
genital origin  or  has  developed  during  childhood.  It  is  quite  rare  in 
persons  less  than  twenty  years  of  age,  and  is  more  common  during  the 
third  decade  of  life.  The  writer  has  seen  carcinoma  of  the  rectum  in 
a  boy  eighteen  years  of  age,  carcinoma  of  the  breast  in  a  girl  twenty- 
five  years  old,  carcinoma  of  the  lower  lip  in  a  man  twentj'-seven 
years  old,  and  carcinoma  of  the  stomach  in  a  man  of  thirty.  Cases 
of  carcinoma  in  persons  less  than  thirty  years  of  age  are,  however, 
extremely  rare.  A  tumor  of  the  lip  occurring  in  a  man  less  than  thirty 
years  of  age  is  in  all  probabilitj-  anything  else  than  a  carcinoma,  while 
in  persons  past  middle  life  the  probability  of  it.s  being  carcinomatous  is 
greatly  increased.  If  a  woman  less  than  thirty  years  of  age  is  suffering 
from  pelvic  distress,  menorrhagia,  and  profuse  leucorrhteal  discharge, 
the  probability  of  these  symptoms  being  caused  by  carcinoma  of  the 
uterus  is  exceedingly  small,  while  the  same  complexus  of  symptoms 
occurring  in  a  woman  at  the  time  of  the  menopause  or  later  points 
strongly  in  that  direction.  A  solid  tumor  in  females  less  than  twenty- 
five  years  of  age  is  usually  of  a  benign  nature,  while  its  appearance  in 
women  past  thirty  years  of  age  should  arouse  a  strong  suspicion  of 
its  malignant  character. 

Sex  exerts  a  strong  influence  in  determining  the  location  of  carci- 
noma. Pyloric  ob.struction  of  the  stomach  is  caused  by  carcinoma 
much  more  frequently  in  men  than  in  women.  Carcinoma  of  the  lip  is 
extremely  rare  in  women.  Carcinoma  of  the  breast  in  the  male  is  an 
exceptional  occurrence.  Carcinoma  of  the  genital  organs  is  much  more 
frequent  in  women  than  in  men. 

Rapidity  of  growth  is  a  marked  feature  of  carcinoma  as  compared 
with  benign  tumor.s.  A  rapid-growing  tumor  is  therefore  more  apt 
lo  be  mistaken  for  an  inflammatory  swelling  than  for  a  carcinoma. 
Rapidity  of  growth  as  a  diagnostic  evidence,  however,  must  be  weighed 
carefully  before  conclusions  are  drawn  from  it.  otherwise  the  surgeon 
is  very  likely  to  be  misled.  A  carcinoma  may  remain  latent  for  many 
years  before  manifesting  mahgnant  qualities.  An  inflammatory  swell- 
ing, as  a  rule,  increases  in  size  more  rapidly  than  a  carcinoma.  Patients 
IT 


358  PATHOLOGY  AND    TREATMENT  OF  TUMORS. 

have  been  sent  to  the  writer  repeatedly  with  the  diagnosis  of  carcinoma 
of  the  breast,  when  the  clinical  history'  showed  that  the  swelling  had 
reached  its  maximum  size  in  from  four  to  six  weeks — the  result  of 
an  almost  painless  subacute  suppurative  inflanmiation  of  the  breast. 
Ill  rapidly-growing  tumors  particular  jiains  should  be  taken  to  ascertain 
a  possible  source  of  infection.  If,  for  instance,  a  tumor  of  the  testicle 
attains  the  size  of  a  hen's  egg  in  a  few  weeks  in  a  man  more  than  thirty 
years  of  age,  a  suspicion  of  s>-philitic  infection  should  be  excited.  A 
gumma  of  the  testicle  will  increase  in  size  much  more  rapidly  than  a 
carcinoma  of  the  same  organ.  A  rapid-growing  carcinoma  must  be 
dijfereutiatcii  carcfiiUy  from  in/cctirc  sivc/lings  of  ail  kinds — gumma, 
lubirciilosis,  actinoninosis,  ami  clironic  suppuration. 

Tenderness  and  pain,  although  present  to  a  more  or  less  marked 
degree  in  advanced  carcinoma,  are  symptoms  of  greater  prominence  in 
inflammatory'  aflecttons.  Non -professional  men  and  women  have  an 
exaggerated  idea  of  (xiiii  as  a  symptom  of  carcinoma.  They  are  im-. 
pressed  with  the  belief,  h^inded  down  for  ages,  that  carcinoma  is  an 
exceedingly  painful  aOection,  and  it  is  difficult  to  make  them  under- 
stand that  carcinoma  may  occur  as  a  painless  affection.  Carcinomata 
of  the  skin  and  mucous  membranes  are  not  attended  by  much  pain. 
Patients  who  have  suffered  perhaps  for  a  year  or  more  from  carcinoma 
of  the  rectum  genenilly  complain  of  but  tittle  {Kiin,  and  seek  medical 
advice  for  what  they  lia\e  regarded  all  along  as  piles.  Carcinoma  of 
the  stomach  is  a  comparatively  jwinless  affection,  and  the  suffering 
caused  by  it  is  m()re  from  the  mechanical  obstruction  than  from  the 
carcinoma  per  sr.  The  temporary  sliarj),  shooting,  lightning  pains  so 
freepiently  described  as  a  characteristic  syin])ti)ni  of  carcinoma  are  often 
entirely  absent  and  are  always  of  an  interniittciil  character.  The  writer 
has  frequently  o[K-ned  the  abdomen  for  acute  intestinal  obstruction,  and 
has  found  carcinoma  of  the  intestine  rtitlmut  the  ])atienl's  having  known 
that  there  was  anything  seriously  wrong  before  the'  symptoms  of  acute 
obstruction  set  in. 

Tenderness,  a  .syni]>torn  of  the  Ljreatest  iliagmv-itic  importance  in 
inflammatory  affections,  is  usually  entirely  wanting  in  uncomplicated 
carcinoma.  Dilatation  of  the  suiH.-rfiLial  veins  is  the  result  of  great 
va.scnlarity  or  of  deep-seated  venous  obstruction,  and  is  present  as  fre- 
quently in  infective  swellings  as  in  caicinoma.  Redness  is  present  in 
carcinoma  when  the  tumor  has  reaclifd  and  implicated  the  skin  and 
is  on  the  verge  of  ulceration.  It  is  unlj-  umivr  similar  circumstances 
that  it  is  present  in  infective  s\velling-.  <  ]-M<nia,  so  significant  of  the 
presence  of  a  deep-seated  abscess,  is  piv-ciit  in  cartinonia  when  the 
regional  infection    interferes  with  the  lyniplialic  or  venous  circulation 
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or  when  the  tumor  has  become  the  seat  of  infection  with  pus-mi- 
crobes. 

Primary  multiplicity  of  the  tumor  seldom  occurs  in  carcinoma,  but 
is  of  frequent  occurrence  in  the  case  of  benign  epiblastic.  hypoblastic, 
and  mesoblastic  tumors.  Carcinoma  as  a  multiple  affection  is  occa- 
sionally met  with  in  the  aged,  when  the  disease  originates  by  the  trans- 
formation of  senile  warts  into  carcinoma.  Cases  of  primary  multiple 
carcinoma  have  been  reported  by  Liicke,  Winiwarter,  Klebs,  Kaufmann, 
Bucher,  Walter,  and  Schimmelbuscli.  Schimmelbusch  explains  primary 
multiplicity  of  carcinoma  by  a  process  of  implantation  of  carcinoma 
cells  at  a  point  opposite  or  some  di?.lance  from 'the  primary  tumor,  the 
latter  furnishing  the  cells  for  the  secondary  tumor  growth.  Bucher 
attributes  the  occurrence  of  multiple  carcinoma  in  the  same  organ  to  a 
multiplicilyof  points  of  irritation.  Another  potent  cause  for  the  occur- 
rence of  multiple  carcinoma  in  the  same  organ  or  in  different  parts  of 
the  body  is  the  presence  of  the  essential  tumor  matrix  in  tissues  dis- 
posed to  tumor-formalion,  and  subjected  to  the  same  influences  which 
act  as  exciting  causes.  Recently  there  came  under  the  observation  of 
the  writer  a  case  in  which  four  carcinomata  of  the  face  developed 
almost  simultaneously.  One  tumor  occupied  the  malar  region  on  the 
left  side;  another,  the  lobe  of  the  left  ear;  a  third  was  situated  over 
the  angle  of. the  lower  jaw;  and  the  fourth  was  a  typical  ulcerating 
carcinoma  of  the  lower  lip  that  had  given  rise  to  infection  of  the  sub- 
mental and  submaxillary  glands. 

Benign  tumors  are  always  encapsulated,  hence,  unless  bound  down 
by  surrounding  tissues,  are  movable  and  have  well-defined  margins. 
Carcinoma  is  an  infiltrating  tumor,  and  has  abrupt,  well-defined  mar- 
gins. The  infiltration  gives  rise  to  nodulation  of  its  surface  and  to 
immobility  of  the  tumor.  A  ttoduloted  fixni  tinnor  is  in  all  probability 
a  carciiionia.  To  test  the  mobility  of  the  tumor  it  should  be  palpated 
carefully  between  the  two  index  fingers  to  ascertain  the  points  of  fixa- 
tion caused  by  the  infiltration.  An  adenoma  of  the  breast  will  slip 
between  the  fingers,  while  a  carcinoma  of  the  same  size  will  Ije  more 
or  less  fixed  in  its  location  by  the  peripheral  parts  of  the  tumor  which 
project  into  the  surrounding  tissues. 

Hardness  of  the  tumor  is  usually  recognized  as  a  sign  of  malig- 
nancy. A  fibro-adenoma  could  not  be  differentiated  from  a  carcinoma 
by  this  sign.  A  carcinoma  with  a  scant>-  reticulum  and  extensive  de- 
generative changes  is  a  soft  tumor,  resembling  in  this  respect  an 
adenoma  with  cy.stic  degeneration.  The  diagnostic  importance  of  this 
property  of  carcinoma  has  been  overestimated  greatlj-. 

Fluctuation,  when  too  much  relied  upon,  leads  to  frequent  mistakes 
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ill  rliiitindsis  juul  triatniciit.  It  is  present  in  cystoma,  cystic  adenoma, 
ami  inllatnniiitory  swellint^s  witli  central  softening,  as  well  as  in  soft 
carcinoma  with  t^xtensi\'e  rcfiressive  licfjeneration  of  the  centre  of  the 
tnnior.  l^aiiio-fluctiiatioH  is  often  prtSttit  in  soft  carcinoma  ■u^lfyciit 
rrx/ic  ilci^cHcnition.  Tliis  sij^n  has  often  induced  surgeons  to  puncture 
a  maitt^nant  carcinimw  under  the  belief  that  they  were  opening  an 
aiwcess.  Such  mistjikes.  in  addition  to  being  a  source  of  mortifica- 
tion to  the  snrgeon,  have  always  resuUed  disastrously  to  the  patient 
by  Iransforming  a  subcutaneous  into  an  ojien  carcinoma,  with  all  the 
annoyances  and  (bngers  incident  to  such  a  change.  A  suspicious  fluftv- 
afini^  suY//i»x'  s/inn/if  nc7rr /-f  piiHiturni  or  incised  iL-itkout  hcanng  ex- 
chhicii  the  existenec  of  n  soft  enirinonnt.  sareonta.  or  gratmloma  by  the 
use  of  the  exploratory  syringe. 

One  of  the  important  steps  in  the  diagnosis  of  a  carcinoma  is  the 
examination  of  the  lymphatic  glands.  In  susjKCted  carcinoma  of  the 
lip.  the  submental  and  submaxillary  glands;  in  tumors  of  the  mam- 
mary gland,  the  glands  of  the  axilla;  in  ulcerative  affections  of  the 
cervix  of  the  uterus,  the  sacral  glands, — should  be  examined  carefully. 
Many  conclusions  have  frequently  l»ecn  drawn  from  the  results  of  such 
an  examination.  In  tumors  of  the  bn.\tst  a  diagnosis  of  their  benign 
nature  lias  often  Ixvn  Ixiseil  upon  the  absence  of  palpable  lymphatic 
glands  in  the  axilla.  Some  excellent  modem  authorities  continue  to 
ad\ iM,  \\ hen  no  cnlargeii  glamis  can  U'  felt  in  the  axilla,  that  this 
legion  should  not  Iv  invadetl  in  oivraiii'us  for  carcinoma  of  the  mam- 
mal v  gl.iud.  rhi-i  is  teaclnni;  ot"  a  ilangerou*  kind.  The  writer  has 
l'ie<iiieiill\  r.iilcil  to  find  any  e\  iilcnce-  of  rci^ion.il  infivtion  by  examina- 
tion iliioii!;li  the  int.tct  skin  in  c.i-c-  ot"  caiviiionia  of  the  breast,  when 
diiiiii!;  the  o]vi.itLon.  upon  c\)i.'-i;iL;  the  deep  lymphatics  of  the  axilla 
li\  lice  inci-ion,  mimcioji-.  gland-;  ihe  >:.c  .'t'  .\  m.nhlc  were  found.  /« 
■  \'\ .%.   ..■,■■•.•,  •:  ;.*  .-.i  ;■■,■*.  M.i.-.V.  >t  ,  t.',  ■  ■.■..■.■*.,•.■-,:.■,.     .'.■  .:.:.,: gUmds  the  size 
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disappointing  results.  Enlargement  of  hmphittk  glands  in  the  region 
oceupied  by  the  tumor,  without  ulceration  of  the  surface  and  without 
involvement  of  the  glands  in  other  regions,  is  almost  positive  proof  of 
the  eareinomaloiis  nature  of  the  tumor.  Enlargement  of  the  lymphatic 
glands  in  the  region  occupied  by  an  ulcerating  tumor  may  be  the  result 
of  infection  of  the  lymphatic  glands,  in  lohieh  ease  pathogenic  microbes 
have  entered  the  lymphalie  channels  through  the  surface  defect.  In  lymph- 
adenitis the  glands  are  not  so  hard  as  in  secondary  carcinoma  of  the 
lymphatic  glands,  and  arc  more  tender  on  pressure.  In  ulccriiCing  car- 
cinoma the  lymphatic  glands  in  the  region  occupied  by  tlic  tumor  may 
be  the  seat  of  both  microbic  infection  and  cell-metastasis,  when  the  local 
signs  and  symptoms  correspond  with  this  double  infection.  If  from 
other  Ct'idences  a  diagnosis  of  ulcerating  carcinoma  can  be  made,  the 
lymphatic  glands  should  be  subjected  to  treatnicut  as  though  their  enlarge- 
ment zi-ere  crclusively  due  to  cellular  infection.  Universal  lymphatic 
hyperplasia  is  one  of  the  most  important  indications  of  syphilitic  infection, 
and  a  tumor  occurring  in  a  person  shinving  such  a  condition  should  he 
fxamined  with  the  utmost  care,  to  exclude  the  possibility  of  its  being  a 
gumma. 

The  greatest  difficulties  are  encountered  in  tJie  diagnosis  of  ulcer- 
ating tumors.  It  is  in  such  cases  that  it  is  so  important  to  ascertain 
from  the  patient's  htatemenls  the  probable  starling-pornt  of  the  tumor. 
Epilhclial  tumors,  with  few  exceptions,  start  in  the  tissues  derived  from 
the  epiblast  or  the  hypoblast — that  is,  in  the  skin,  the  mucous  mem- 
brane, or  the  glandular  tissue.  If  the  tumor  developed  in  the  skin  or 
the  mucous  membrane,  it  appeared  first  as  a  surface  lumor,  and  could 
be  moved  only  by  moving  the  skin  or  the  mucous  membrane  in  which 
it  originated ;  that  is,  it  was  in  the  beginning  su|>erficial  and  not  covered 
by  skin  or  by  mucous  membrane.  If  it  developed  in  an  acinous  gland, 
it  could  be  moved  with  the  gland  and  was  covered  by  skin  or  by 
mucous  membrane.  All  mesoblastic  tumors  start  as  subcutaneous  or  sub- 
mucous tumors.  Infective  swellings  seldom  appear  primarily  as  surface 
Icston.s,  If  they  occur  as  lesions  of  the  skin  or  the  mucous  mem- 
brane, the  incipient  swellings  appeared  as  nodules  covered  by  skin  or 
by  mucous  membrane.  If  they  originated  in  the  connective  tissue 
more  distant  from  the  skin,  as  is  more  frequently  the  case,  the  skin 
or  the  mucous  membrane  became  involved  later  as  the  infection 
extended  toward  the  surface. 

The  lesions  most  frequently  mistaken  for  ulcerating  carcinoma 
of  the  skin  are  tuberculosis,  .syphilis,  actinomycosis,  and  chronic 
ulcers  of  the  leg.  The  greatest  diagnostic  doubts  arise  in  connectiop 
with   ulcerating  affections  of  the  no.se,  face,  lips,  tongue,  and  cen 
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uteri.  It  will  interest  the  student  to  know  that  primary  syphilis  of  the 
lip,  tnnsil,  and  vulva  lias  repeatedly  been  mistaken  for  carcinoma.  Such 
indaninmtory  swellings  have  been  excised,  and  a  correct  diagnosis  was 
only  made,  if  the  physician  was  honest  enough  to  admit  his  mistake, 
after  the  appearance  of  secondary  symptoms.  In  chancre  the  swelling 
appears  rapidly  upon  the  expiration  of  the  usual  period  of  incubation, 
and  gives  rise  to  regional  infection  of  the  lymphatic  glands  soon 
after  the  appearance  of  the  first  symptoms  of  local  infection.  Gland- 
ular infection  is  unusually  severe  and  extensive  in  chancre  of  the  lip. 
Tuberculosis  of  the  nose  attacks  in  preference  the  al*,  while  syphilis 
attacks  most  frequently  the  septum.  Carcinoma  starts  most  frequently 
at  the  junction  of  the  skin  with  the  mucous  membrane. 

Tubercular  and  s)phililic  ulcers  often  heal  wholly  or  in  part  spon- 
tanuusly  or  under  proper  local  and  general  treatment.  Carcinomatous 
ulceration  may  remain  stationary  for  a  long  time,  but  never  heals,  and 
assumes  sooner  or  later  a  progressive  character.  Syphilitic  ulceration 
is  preceded  by  gummatous  infiltration,  and  examination  of  the  whole 
body  will  usually  reveal  the  marks  of  antecedent  syphilitic  lesions  or  the 
existence  of  such  in  other  parts  of  the  body,  and  among  them  hyper- 
plasia of  the  lymphatic  glands  in  the  different  regions,  notably  the  post- 
cervical  and  cubital  glands.  With  few  exceptions  carcinoma  appears  as 
an  isolated  affection,  while  sypliilitic  and  tubercular  ulcers  often  occur 
OS  a  multiple  lesion.  Regional  infection  through  the  lymphatics  is  sel- 
dom present  in  tuberculosis  and  syphilis,  but  is  a  frequent  complication 

in  advanced  cases  of  carcinoma  of  the 
skin.     Actinomycosis  seldom  presents 
ilHcif  to  the  surgeon  except  as  a  swell- 
ing connected  with  the  maxillary  bones, 
where  it  simulates  sarcoma  more  closely 
than   carcinoma.       The    discovery   of  i 
actinomyces  by  the  aid  of  the  micro-' 
scope,  or  the  discovery  of  the  fungus 
by  the  naked  eye  in  the  secretions  asj 
minute    yellowish-gray    particles,   will] 
settle  the   diagnosis.      Sections   taken , 
from  the  margins  of  the  ulcer  in  carci- 
noma will  reveal  the  charaeterisiic  typi- 
cal  structure  of  the  tumor,  while  the 
tissues  from  all  infective  swellings  will 
exhibit  the  typical  structure  of  granu- 
lortiata.    If  the  microscope  is  inadequate 
to  make  a  positive  diagnosis,  inoculation  experiments  will  shed  addi- 
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tional  light  and  dispel  doubt.  Impbntation  of  carcinoma-tissue  and 
of  tissue  from  a  gumma  m  guinea-pigs  and  rabbits  will  yield  a  nega- 
tive result,  wliile  itioculalinn  with  tubercular  tissue  will  reproduce  the 
disease  in  the  animal. 

The  diagnosis  of  carcinoma  of  internal  organs  must  often  be  based 
almost  e.\ c I u. •lively  upon  the  finictional  disturbances  produced  by  the 
tumor.  A  circular  constricting  carcinoma  of  the  pyloric  end  of  the 
stomach  often  eludes  detection  by  external  examination  during  the 
lifetime  of  the  patient,  but  the  symptoms  produced  by  pyloric  stenosis 
in  men  more  th;m  thirty  years  old  strongly  suggest  as  the  mechanical 
obstruction  a  malignant  tumor.  Progressive  intestinal  .stenosis  in  per- 
sons advanced  in  years  points  in  the  same  direction.  In  aged  men 
hematuria  not  caused  by  stone  in  the  bladder  indicates  the  probable 
existence  of  carcinoma  of  this  organ.  CEsophageal  obstruction  in  per- 
sons past  middle  life  is  in  the  great  majority  of  cases  caused  by  carci- 
noma. In  the  absence  of  urgent  indications  for  prompt  operative  inter- 
ference the  clinical  historj'  of  the  tumor  should  be  followed  carefully. 
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UTctvl  lnycn  ef  epllhelinl  edb. 


The  rapidity  of  its  growth  and  its  extension  to  tissues  irrespective  of 
their  anatomical  structure  should  be  noted  carefully,  and  the  micro- 
scope should  be  made  use  of  as  a  diagnostic  aid. 

The  first  indication  of  the  mahgnant  nature  of  an  epithelial  tumor 
is  eel  I -metastasis,  upon  which  depends  the  local  infection.  In  non- 
mahgnant  epithelial  tumors  the  normal  relations  between  the  epithelial 
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cells  and  the  membrana  propria  are  preser\'ed.  The  epithelial  cells 
may  be  increased  greatly  in  number,  the  layers  increased  in  number, 
and  the  cells  closely  packed  and  irregularly  arranged,  but  the  mem- 
brana propria  remains  as  an  impermeable  wall  (Fig.  I44). 

The  most  reliable  evidence  of  the  malignant  nature  of  the  tissues 
shown  on  Plate  5  '^  the  infiltration  by  epithelial  cells  of  the  adipose 
tissue  adjacent  to  the  tumor.  Normal  adipose  tissue  docs  not  con- 
tain epithelial  cells:  their  presence  in  it  could  have  occurred  only  by 
migration  from  a  carcinomatous  tumor  in  its  vicinity.  The  presence  of 
young  proliferating  epithelial  cells  in  any  of  the  mesoblastic  tissues  is  an 
unmistakable  cnidence  of  carcinoma.  In  making  a  diagnosis  of  carci- 
noma under  the  microscope  we  search  for  the  presence  of  epithelial 
cells  in  mesoblastic  tissues,  and  when  we  find  epithelial  cells  anywhere 
in  vascular  connective  tissue  in  a  state  of  proliferation,  the  diagnosis  of 
carcinoma  can  be  made  with  certainty.  The  student  must  make  him- 
self perfectly  familiar  with  the  morphological  appearance  of  the  different 
kinds  of  epithelial  cells  under  different  circumstances,  so  that  he  will  be 
able  to  distinguish  them  at  a  glance  from  other  histological  elements. 
The  absence  of  epithelial  cells  in  abnormal  localities  in  a  section  from  a 
suspicious  tumor  is  no  proof  of  the  non-malignant  nature  of  the  tumor. 
The  section  may  have  been  taken  from  a  part  of  the  tumor  devoid  of 
carcinomatous  tissue.  If  the  microscope  is  to  be  relied  upon  as  a 
diagnostic  resource  in  the  examination  of  a  tumor,  the  sections  must 
be  taken  from  parts  of  the  tumor  where  the  growth  is  most  manifest. 
Carcinoma  grows  by  infiltration  :  the  specimen  to  be  examined  should 
therefore  be  taken  from  the  base  or  the  periphery  of  the  tumor,  near 
its  macroscopical  boundary- 1  inc.  If  the  first  section  under  the  micro- 
scope presents  negative  evidence,  sections  from  different  ])arts  of  the 
tumor  must  be  examined  in  order  to  prove  either  its  malignant  or  its 
benign  character.  In  ulcerating  surface  carcinoma  a  fragment  of  ti.ssue 
should  be  clipped  with  scissors  from  the  indurated  margin.  In  jjapillary 
excrescences  a  papilla  is  removed  and  examined.  In  deep-seated 
tumors  Warren's  harpoon  is  employed  in  obtaining  the  material  for 
micro.scopic  c.'camination.  From  fragments  of  tissue  thus  obtained 
several  sections  are  made  and  examined.  The  products  of  scraping  ur 
teasing  preparations  should  not  be  used  for  the  purpose  of  making  a 
diagnosis  by  the  aid  of  the  nticroscoiic. 

Pko(;nosis, 
The  prognosis  of  carcinoma  is  greatly  influenced  by  the  hi-ilnlogioal 
structure  and  the  location  of  the  tumor,     Squrundus-celleii  careiniMiia 
is  a  much  more  chronic  affection  than  cylindrical-  and  glaiKiulai-celled 


TubufAf  carcMKiiHh  ^r  mamma  Uficr  K.lcl4) '.  m,  milk-duct  wiih  hyaline  canlt^nLi ;  fi.  proliferaiing  gbitd- 
liHUc^  f.  group  of  :ic|nc,  thuwiuf  ii%^L|c-ch..,ige« ;  j/,  dttipDic  lisiuc  Wfih  group*  oT  cpithclii&l  edit  near  ihe 
auiPOf >tl»ue :  lliecelU  ire  nai  af7nn][ed  m  ihc  lurm  of  jdtii-     (ObJ,  4,  uc,  f  ) 
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cells  and  the  membrana  propria  are  preserved.  The  epithehal  cells 
may  be  increased  greatly  in  number,  the  layers  increased  in  number, 
and  the  cells  closely  packed  and  irregularly  arranged,  but  the  mem- 
brana propria  remains  as  an  impermeable  wall  (Fig.  144). 

The  most  reliable  evidence  of  the  malignant  nature  of  the  tissues 
shown  on  Plate  s  is  the  infiltration  by  epithelial  cells  of  the  adipose 
tissue  adjacent  to  the  tumor.  Normal  adipose  tissue  does  not  con- 
tain epithelial  cells:  their  presence  in  it  could  h.ive  occurred  only  by 
migration  from  a  carcinomatous  tumor  in  its  vicinity.  The  presence  of 
young  proliferating  epithelial  cells  in  any  of  the  mcsoblasHc  tissues  is  an 
unmistakable  cindcnce  of  carcinoma.  In  making  a  diagnosis  of  carci- 
noma under  the  microscope  wc  search  for  the  presence  of  epithelial 
cells  in  mesoblastic  tissues,  and  when  we  find  epithelial  ceils  anywhere 
in  vascular  connective  tissue  in  a  state  of  proliferation,  the  diagnosis  of 
carcinoma  can  be  made  with  certainty.  The  student  must  make  him- 
self perfectly  familiar  with  the  morphological  appearance  of  the  different 
kinds  of  epithelial  cells  under  different  circumstances,  so  that  he  will  be 
able  to  distinguish  them  at  a  glance  from  other  histological  elements. 
The  absence  of  epithelial  cells  in  abnormal  localities  in  a  section  from  a 
suspicious  tumor  is  no  proof  of  the  non-malignant  nature  of  the  tumor. 
The  section  may  have  been  taken  from  a  part  of  the  tumor  devoid  of 
carcinomatous  tissue.  If  the  microscope  is  to  be  relied  upon  as  a 
diagnostic  resource  in  the  examination  of  a  tumor,  the  sections  must 
be  taken  from  parts  of  the  tumor  where  the  growth  i.s  most  manifest. 
Carcinoma  grows  by  infiltration  :  the  specimen  to  be  examined  should 
therefore  be  taken  from  the  base  or  the  ]>eriphery  of  the  tumor,  near 
its  macroscopical  boundary-line.  If  the  first  section  under  the  micro- 
scope presents  negative  evidence,  sections  from  different  parts  of  the 
tumor  must  be  examined  in  order  to  prove  either  its  malignant  or  its 
benign  character.  In  ulcerating  surface  carcinoma  a  fragment  of  tissue 
should  be  clipped  with  scissors  from  the  indurated  margin.  In  papillarj- 
excrescences  a  [xipilla  is  removed  and  examined.  In  deep-seated 
tumors  Warren's  harpoon  is  employed  in  obtaining  the  material  for 
microscopic  examination.  From  fragments  of  tissue  thus  obtained 
several  sections  are  made  and  examined.  The  ])roducts  of  scraping  or 
teasing  preparations  should  not  be  used  for  the  puqjo.se  of  making  a 
diagnosis  by  the  aid  of  the  micrtiscopc. 

Pr(>(;ko,sis. 
The  prognosis  of  carcinoma  is  greatly  influenced  by  the  histolot^ical 
structure  and  the  location  of  the  tumor.     Squannuis-celled  careitioma 
is  a  much  more  chronic  affection  than  cylindrical-  and  glandidar-eelled 
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carcinoma.  The  location  of  a  carcinoma  influences  ihe  pro^^osis  in 
two  ways:  (1)  If  the  carcinoma  is  located  on  an  exposed  part  of  the 
surface  of  the  body,  the  patient  is  soon  made  aware  of  its  existence; 
his  friends  discover  the  tumor  and  remind  him  constantly  of  its  presence, 
inducing  the  patient  to  seek  timely  medical  advice.  A  tumor  thus 
located  is  accessible  to  a  radical  operation.  (2)  In  carcinoma  of  the 
internal  organs  the  tumor,  as  a  rule,  is  not  discovered  by  the  patient  or 
his  physician  until  cvtensive  regional  infection  has  made  its  complete 
removal  impossible,  A  carcinoma  of  the  brea-'^t  is  often  only  discovered 
accidentally  after  the  axillary  glands  have  become  extensively  involved, 
A  patient  suffering  from  carcinoma  of  the  stomach  is  usually  treated  for 
indigestion,  dyspepsia,  or  catarrh  of  the  stomach  for  weeks  and  months 
until  the  clinical  course  has  demonstrated  the  malignant  nature  of  the 
affection  long  after  the  disease  lia-s  passed  beyond  the  reach  of  a  radical 
operation.  Examination  of  the  stomach  and  the  adjacent  organs, 
including  the  retroperitoneal  lymphatic  glands,  in  the  writer's  fifteen 
cases  of  gas tro -enterostomy  revealed  regional  infection  beyond  the 
limits  of  a  radical  operation  in  all  but  one  case,  and  in  this  case  the 
patient  had  been  reduced  to  a  skeleton  by  the  pyloric  obstruction 
caused  by  a  constricting  circular  carcinoma. 

Women  suflering  from  carcinoma  of  the  uterus  console  themselves 
for  months  with  the  thought  that  they  are  undergoing  the  ailments 
incident  to  the  menopause  before  they  seek  medical  advice ;  and  when 
this  is  finally  done,  in  more  than  two-thirds  of  all  the  cases  the  disease 
has  passed  far  beyond  the  limits  of  a  successful  radical  operation.  In 
the  writer's  practice  less  than  25  per  cent,  of  the  cases  of  carcinoma  of 
the  uterus  were  found  within  the  j  ustifiable  limits  of  a  radical  operation. 
Tin-  prognosis  in  operable  cases  of  carcinoma  must  therefore  largely  rest 
upon  the  location  of  the  tumor  and  the  extent  and  accessibility  of  the 
regional  infection. 

If  the  carcinoma  involves  a  part  or  an  organ  inaccessible  to  operative 
interference — as  the  pancreas,  for  instance — the  di.sease  will  pursue  its 
typical  course  uninfluenced  by  treatment,  and  in  the  course  of  a  year 
or  two  will  result  in  the  death  of  the  patient.  In  carcinoma  of  the 
kidney  this  disease  has  usually  progressed  beyond  the  reach  of  a  suc- 
ce.ssful  operation  before  its  true  nature  is  recognized.  Such  early 
operations  as  Israel's,  in  which  the  tumor  was  not  larger  than  a  cherry, 
would  of  course  promise  a  permanent  result,  but  diagnosis  at  such  an 
early  stage  is  possible  only  in  the  hands  of  expert  diagnosticians,  and 
will  always  be  considered  as  an  evidence  of  special  skill  and  training. 

The  greatest  progress  in  the  treatment  of  carcinoma  will  have  been 
made  when  ti'c  are  placed  in  />osscssion  of  an  infallible  means  of  early 
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diagnosis.  The  extent  of  the  regional  infection  and  the  accessibility  of 
the  secondary  tumors  to  operative  treatment  will  also  greatly  modify 
the  results  to  be  expected  from  operative  treatment.  Even  extensive 
regional  infection  of  the  axilla  in  cases  of  carcinoma  does  not  preclude 
the  possibility  of  a  radical  cure.  On  the  contrary,  limited  axillary 
infection  with  enlargement  of  the  Ij-mphatic  glands  in  the  supraclavic- 
ular region  is  an  evidence  that  the  disease  has  passed  bej'ond  the  reach 
of  a  successful  operation.  The  appearance  of  a  metastatic  tumor  or 
a  miliary  carcinosis  seals  the  fate  of  the  patient  and  furnishes  a  positive 
contraindication  to  local  treatment  with  a  view  of  removing  the  primary 
tumor.  The  average  duration  of  life  in  carcinoma  permitted  to  follow 
its  own  course  is  from  two  to  three  years.  Death  finally  results  from 
metastasis,  septic  infection,  or  exhaustion  when  the  primarj'  or  any  of 
tlic  secondary  tumons  interfere  with  an  important  physiological  func- 
tion. I'avorable  indications,  so  far  as  the  primarj-  tumor  is  concerned, 
are  hardness,  slow  growth,  an<l  its  location  in  an  organ  not  essential  ,to 
the  maintenance  of  life.  Unfavorable  conditions  are  rapid  growth  and 
softness  of  the  tumor.  The  more  a  carcinoma  resembles  in  its  local 
behavior  an  inflammatory  process,  the  greater  is  its  malignancy  and 
the  greater  the  inmicdiate  danger  to  life.  The  writer  has  come  to 
regard  rapid-growing  secondary  tumors  of  the  lymphatic  glands,  re- 
sembling in  their  physical  properties  and  clinical  aspects  suppurative 
lymphangitis,  as  a  noli-m(-tangiri\  From  a  prognostic  standpoint, 
imjxirfect  removal  of  the  primarj'  tumor  by  caustics  or  by  the  use  of 
the  knife  must  be  regarded  as  a  measure  calculated  to  aggravate  the 
local  conditions  and  to  shorten  life.  Carcinoma  grows  much  more 
rapidlj-,  and  terminates  fatally  .sooner,  in  young  than  in  old  person.s. 
As  a  rule,  the  nialignancj'  tif  carcinoma  is  in  an  inverse  ratio  to  the 
age  of  the  patient. 

Trkatment. 
Kvery  modern  writer  on  carcinoma  insists  upon  the  importance  of 
early  operative  treatment.  Carcinoma  i,s  n<i  lunger  regarded  as  a  con- 
stitutional or  blood  disease.  It  lias  a  lx:nii;n  stage,  during  which  it 
resembles  benign  epithelial  tumors,  and  it  i^  amenable  to  successful 
treatment  by  thorough  removal.  Mvcrj-  surgeon  knows  that  complete 
renu)val  by  excision  of  a  carcinuina  of  the  lip  during  its  earlj'  stages 
is  .seldimi  follnwed  bj'  local  or  regional  recuncnue,  and  that  the  opera- 
tion furnishes  almost  certain  ])rnlecti(in  against  general  dissemination. 
What  is  possiMc  in  tiicsc  nisis  is  7<.'ir/iin  llir  nm-h  of  siii\issfn/  surgery 
ill  the  case  of  cyliiiilrical-cclU,!  'iiiii  ii/^iiii/nlnr  toiriiii'uia.  fruTiiicd  the 
opirotioii  is  firfiiniiiii  '•.■ith  iJif  saiiii    t/u'roiigliutss  and  under  similar 
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fm'orabU  comiilions.  In  fact,  the  writer  is  of  the  opinion  that  the 
removal  of  the  entire  breast  at  a  time  when  the  disease  is  still  local, 
ami  the  extirpation  of  the  uterus  at  a  time  when  the  disease  remains 
hmited  to  tlie  cer\'ical  canal,  would  yield  as  satisfactory  results  as 
does  early  excision  of  carcinoma  of  the  lip.  The  removal  of  an 
entire  organ  for  carcinoma  at  an  early  stage  of  the  disease  can  hardly 
fail  in  removinfj  the  zone  of  local  infection.  What  surgcrj'  has  to  con- 
tend with  is  late  operation.  The  writer  is  an  ardent  advocate  of  all 
legitimate  attempts  to  eradicate  carcinoma  by  operation,  but  is  .satisfied 
that  the  furor  operalh'us  has  been  carried  too  far  at  the  present  time  in 
this  dejiartment  of  surgery  as  well  as  in  nearly  all  others. 

The  successful  treatment  of  carcinoma  requires  a  bold  surgeon.  A 
good  and  safe  surgeon  is  guided  by  prudence  and  good  judgment  in 
the  selection  of  his  cases.  Like  a  good  general,  he  looks  over  the 
whole  ground  and  estimates  carefully  the  strength  of  his  enemy  before 
making  an  attack.  The  surgeon  is  too  apt  to  look  only  upon  the 
tumor,  and  to  ignore  the  patient,  when  he  decides  upon  the  propriety 
of  an  operation.  A  remunerative  fee  or  the  fear  that  the  patient  might 
get  into  the  hands  of  his  competitors  often  deadens  his  sense  of 
moral  obligation  toward  his  patient  when  he  renders  his  final  judgment 
concerning  the  propriety  of  an  operation.  For  the  welfare  of  tlie  pa- 
tient, the  reputation  of  the  surgeon,  and  the  honor  and  good  standing 
of  the  profession  it  is  just  as  important  to  look  for  contraindications  to, 
as  for  indications  for.  a  radical  operation.  That  the  treatment  of  carci- 
noma has  been  marred  by  many  sins  of  omission  and  of  commission  In 
the  hands  of  competent  surgeons  goes  without  saying.  The  tempta- 
tions to  carry  operative  procedures  to  their  maximum  limits,  and  beyond, 
arc  greater  in  the  treatment  of  carcinoma  than  in  any  other  department 
of  surgery.  We  find  patients  suffering  from  incipient  carcinoma  often 
averse  to  the  use  of  the  knife,  but  willing  to  lose  their  lives  on  the 
operating-table  in  attempts  to  secure  relief  when  the  disease  has  passed 
far  beyond  the  limits  of  successful  surgery.  It  requires  moral  courage 
to  refuse  an  operation  when  such  a  patient  begs  his  surgeon  to  perform 
it  and  is  willing  to  shoulder  all  risks  and  responsibilities.  The  surgeon 
has  HO  moral  right  to  become  a  h'gUmate  executioner  under  any  circum- 
stances. 

A  radical  operation  is  contraindicated  by — t.  Extreme  senile  maras- 
mus; 2.  Extensive  local  infection;  3.  Regional  infection  beyond  the 
reach  of  complete  removal  of  all  the  infected  tissues ;  4.  General  infec- 
tion; 5.  The  coexistence  of  another  disease  which  in  itself  will  prove 
fatal  in  a  short  time. 

It  is  difficult  to  set  a  limit  by  age  to  the  operative  treatment  of  car- 
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cinonia.  Tile  writer  has  removed  successfully  from  the  temporal  region, 
ill  a  latij'  ei(ihtj'-fi\e  years  of  ajje.  under  jinrtia!  anesthesia,  a  fungous 
carcinoma  the  size  of  a  lar^jc  oranj-e.  The  lar^e  wound  granulated  in 
the  course  of  two  weeks,  and  healed  by  the  aid  of  Thiersch's  skin-grafts 
four  weeks  after  the  operation.  The  writer  has  seen  j>atients  not  more 
than  fift>-  years  of  age  so  marantic  from  senile  degenerations  that  the 
smallest  wound  wouUI  probabi)-  ha\e  failed  to  heal.  In  persons  past 
se\'enty  years  of  age  suflering  from  a  slowK'-growing  carcinoma  in  a 
I<icaHty  requiring  a  formidable  o|>oration  it  requires  good  judgment  to 
decide  whether  an  ojicration  will  benefit  the  ixitient  or  whether  it  will 
shorten  life.  It  is  in  such  cases  that  the  extent  of  the  ojieration  must 
be  planned  carefully  and  the  jjatient's  strength  be  estimated  before  an 
oijeratit^n  is  advised.  If  the  local  infection  has  extended  so  far  that 
there  is  no  pros(icct  of  healing  the  wound  by  plastic  operations  or  hy 
skin-grafting  after  the  renio\al  of  the  primarj-  tumor,  the  patient's 
interests  demand  conservative  treatment.  Usiiallj-  in  such  cases  the 
tumor  has  so  far  infiltrated  the  deep  tissues  that  a  complete  removal 
of  all  the  infected  tissues  is  impossible,  and  the  wound-surface  soon 
becomes  the  seat  of  a  ditVuse  h>cal  return  attended  by  conditions  much 
more  annoying  and  disagreeable  to  the  jxitient  than  the  primary' 
tumor.  It  is  the  regional  infection  that  renders  the  results  of  opera- 
tions so  problematical  in  the  treatment  of  carcinoma.  Everj-  honest 
surgeon  must  confess  that  the  iK'nnancnt  results  of  ojierations  per- 
formed after  regional  infection  had  occurred  are  few  and  far  a^^tart.  The 
disease  m.iy  not  return  for  one.  two.  or  three  years,  but  return  it  will,  in 
the  gre.it  m.iioriiy  of  cases,  sooner  or  later.  The  writer  has  .-icen  UKal 
recurrence  five  and  seven  years  after  ojvralion.  The  time  -"et  usually — 
three  vo.irs — i*  therefore  not  rcli.ibic  in  dr.iwing  conclusions  as  to  the 
IXTUianencv  of  the  result  after  ^'lx■r,^[ion^  tiir  cuvinoma.  PcrmiUient 
riSUitS  .■.;/.'  '.'.'/.T.'  /'><"  .•/■•-r.t:;:,-  :r,.i:it:,i:.'  .'../■. v/.r.-'.-.j  . >  .-/.\  .f.-ntfion  is 
f'lrf'.'rm^'i  ."<'.■;".■  r,--^:,-u.i<  ;'!^,\;':,-';  l:is  iw.i-'';",;'.-  .';  .''I'l  r.'."'''.i'"r,  iion- 
rii'itiiyi:,Y  ;.*;.■'/  ,~<"  :i;t'  t.iwf:';,';,  .tw.i  nwi  •■!■.•:.,■  :':.■  .■■;..'.,  ;'  .'':,-  primary 
t>i"\-r  IS  I,;-'  iri>,\':  ,'ii  ii  •,•::.'  »/;,-.■<■'.■.;.'  ;•;'.,::.':  ■'.,!.>■  .>. .' ;';.  It  ihe  regional 
infection  is  extensive,  or  if  rt  occupies  .i  l.>c.i'.!'>'  n^^t  .iccc-- ib'.e  to  thor- 
ouj;h  removal  of  all  infecteti  liss;ics.  the  i\i::i;',t  w.'.'.  he  :ii.'re  comfort- 
able, .md  will  live  io;ii;cr.  if  no  raiiicii  o;v  r.i;.,-;;  i-  ;v;:".;nied.  The 
writer  reg.nd*  the  presence  of  carcitiom.i:.';;-  ^'..i-.i-  ::■  :\'.l  Mi^raclavic- 
ular  Sfvicc  in  carcinom.i  I'f  the  btv.i-;.  .1".^!  .  \;v->:\,  -■■■"::. i;:.>n  of  the 
sacral  j^iar.cs  ::■.  c.ircinoni.i  ■'!  tl'.e  ;;;>•: ;:~,  .\^  ,.■■;■..:■■.:■.,-.".;:. 'n.--  to  a 
radic.ii  opc:\Uio;!.  The  c\>;,:\\'  .■;  ,i  !".;,i-;..:\'  '...■■.:.■■.  ■:,■',  dittuso 
mi'.ian-   c,irc:;^''sis    ;-.   ,-{    c,';::>c,   .\::    ..■.--. -'...u     ,:::. .■■..:■.■,.::.  :^    to   an 
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in  an  unusual  locality  should  induce  the  surgeon  to  make  a  critical  ex- 
amination for  the  purpose  of  detecting  the  primary  tumor,  as  when  the 
mother-tumor  can  be  located  operative  procedure  is  out  of  the  question, 
as  the  metastatic  origin  of  the  tumor  first  discovered  has  then  been 
demonstrated.  If  a  carcinomatous  patient  is  suffering  at  the  same  time 
from  an  othcnvisc  fatal  disease,  such  as  pulmoiiar)'  tuberculosis,  Bright's 
disease,  diabetes,  cerebral  softening,  locomotor  ataxia,  etc.,  it  is  wisdom 
on  the  part  of  the  surgeon  to  withhold  the  use  of  the  knife  and  to  limit 
his  efforts  to  palliation.  Unfortunately,  it  is  seldom  that  the  surgeon 
has  the  opportunity  to  give  the  patient  hts  advice  in  time.  In  the  great 
majoritj''  of  cases  he  has  to  deal  with  carcinoma  after  regional  infection 
has  set  in,  and  in  cases  in  which  the  disease  has  advanced  too  far  for  a 
successful  radical  operation  he  must  content  himself  with  resort  to 
palliative  measures. 

Palliative  Operatioim. — In  inoperable  subcutaneous  carcinoma  it 
should  be  the  aim  of  the  surgeon  to  preserve  the  cutaneous  surface 
over  the  tumor  intact  so  long  as  possible,  as  the  miserj-  which  attends 
this  condition  is  much  less  than  in  open  carcinoma,  and  life  is  prolonged 
by  the  avoidance  of  septic  infection.  The  surface  of  the  tumor  should 
be  kept  covered  by  aseptic  absorbent  cotton  held  in  place  by  a  circular 
bandage  or  by  strips  of  adhesive  plaster.  If  the  skin  becomes  red  and 
its  perforation  by  the  tumor-mass  is  threatened,  the  complication  should 
be  anticipated  by  a  timely  resort  to  antiseptic  precautions,  so  that  when 
an  ulcer  forms  infection  with  pathogenic  microbes  will  be  prevented. 
The  surface  of  the  tumor  should  be  disinfected  in  the  same  manner  as 
in  making  preparations  for  an  operation,  after  which  it  is  covered  by 
a  few  layers  of  iodoform  gauze,  over  which  is  applied  a  thick  compress 
of  sterilized  gauze,  and  the  whole  is  covered  by  a  filter  of  absorbent 
cotton.  After  the  skin  has  given  way  the  dressing  is  changed  as  often 
as  necessary,  and  at  each  change  the  surface  of  the  ulcer  is  washed 
with  an  antiseptic  solution.  Should  the  dry  dressing  prove  a  source 
of  discomfort  to  the  patient,  it  is  replaced  by  a  thick  gauze  compress 
wrung  out  of  a  saturated  solution  of  acetate  of  aluminum  and  kept 
covered  by  an  impermeable  fabric  like  oiled  silk,  thin  rubber  sheeting, 
or  mackintosh  cloth.  Attempts  have  been  made,  by  covering  large 
carcinomatous  ulcers  by  skin-grafting,  to  render  the  condition  of  the 
patient  more  endurable  by  tran.sforming  the  open  ulcerating  tumor  into 
a  subcutaneous  lesion.  These  attempts  have  proved  successful  in  some 
insjtances,  but  it  is  doubtful  if  the  gain  of  such  short  duration  will  over- 
balance the  pain  and  inconvenience  caused  by  the  scraping  and  the 
transplantation  of  Thiersch's  skin-grafts.  If  the  carcinomatous  ulcer 
has  become  infected  with  pyogenic  and  putrefactive  microbes,  the  sur- 
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gcon  has  to  contend  with  an  additional  evil.  It  is  an  exceedingly  diffi- 
cult task  to  render  such  a  surface  aseptic  by  chemical  disinfectants. 
The  surface  is  so  irregular,  and  there  are  so  many  inaccessible  nooks 
and  corners  which  the  solutions  and  powders  cannot  reach,  that  com- 
plete disinfection  with  chemical  agents  is  usually  not  attained.  The 
remedies  which  have  pra\'ed  most  efficient  in  correcting  the  odor  in 
such  cases  are  Labarraque's  solution  of  chlorinated  soda,  chlorine- 
water,  aqueous  solution  of  iodine  and  bromine,  and  iodoform  in  powder 
or  mixed  with  boric  acid  (1 :  5).  The  strength  of  the  solutions  should 
not  be  such  as  to  produce  pain.  If  these  milder  measures  do  not 
succeed,  a  strong  solution  of  chloride  of  zinc  (25  per  cent)  should  be 
tried. 

Of  the  modem  deodorants  in  the  treatment  of  open  inoperable 
cases  of  carcinoma  aristol  deser\'es  s[)ecial  mention.  If  an  ointment 
dressing  is  indicated,  aristol,  with  vaselin  of  suitable  strength,  is  among 
the  best  (gr.  x,v  to  Sij  to  .^j).  This  or  any  other  ointment  will  be  more 
grateful  to  the  iKitiont  if  spread  upon  a  thick  layer  of  absorbent  cotton, 
instead  of  lint  or  gauze-  In  carcinoma  of  the  uterus,  a  deodorizing 
lotion  is  of  the  first  importance,  and  one  contaitiing  eucalj-ptus  is  pre- 
ferable to  a  plain  antiseptic  solution.  The  vagina  may  also  be  loosely 
packed  with  cotton  tamjtons,  saturated  with  a  mixture  of  aristol  in 
albolin,  5  ikt  cent.  A  jKid  of  finely  picked  iwkum  slumld  be  placed 
over  the  vulva,  as  this  material  is  hydroscopic  ami  a  yood  tleodorant. 

Temi>orar>'  benefit  is  alwavs  tleriveii  from  a  vigorous  use  of  Volk- 
mann's  .sharp  ^poon.  The  nocroscii  tissue  att.uhcil  to  tho  ulcerated 
surface  is  the  soil  in  which  ilie  jiutrefictivc  b.iciiii  live  and  multiply : 
their  removal  with  the  shaqi  .spnuii,  iiuhuiiiij;  in  the  oiireltage  also  the 
fungous,  bleedinjj  masses,  r*'nu.vcs  tlic  culturc-nu-dium  of  ihc  microbes 
which  have  caused  the  ]iutrel;ictii>n.  ariil  will  avVi'inplish  niiTC  than  the 
use  of  chcmicil  agents  in  rontierini;  the  ulcer  .iscptic.  The  scraping 
o[ieration  should  be  li'Dowod  by  tho  use  of  the  actual  cauterj-.  The 
vigorous  use  of  the  llai  point  of  ilie  I'acquoJin  cautery  will  accomplish 
a  great  deal  in  this  direction  without  llio  n-e  of  the  >haii)  spoon. 
Scraping  ami  cauterization  haw  proved  of  i;reat  x.ihie  in  mitigating 
the  distress  in  ino]x-rab]e  cases  of  carcinoma  y^  ilu-  uteriis.  the  breast, 
and  the  moulh. 

The  removal  of  a  carcinomatous  Iirea>t  as  a  j\ii;i.i:;\c  mo.isure  is 
tKca.sionally  imiieated  when  enough  .-Viii  can  be  ]>ii.-eiAevi  to  cover 
the  wound,  and  in  this  manner  lr.ui>fofm  an  oiv:i  i;;;o  a  M:bcutancous 
carcinoma.  The  lii;ation  •■'•i  the  prineiji-i!  aite;y  ■..>  ,1  ;\ivt  tlie  scat  of 
carcinoma  is  indicated  only  when  hemorrhai;e  i-  :;',:(.i:e:icd  or  has 
actuallv   occurred    and    cannot    be    coiitrv>ilcii    b\-    r.^rc    conscr\-ative 
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measures.  In  inoperable  carcinoma  of  the  uterus  antiseptic  vaginal 
injections  should  be  employed  at  least  once  or  twice  a  day.  In  carci- 
noma of  the  mouth  an  antiseptic  gargle  or  spray  is  indicated.  Trache- 
otomy in  inoperable  cases  of  carcinoma  of  the  larynx,  and  colostomy 
in  the  same  condition  of  the  rectum,  are  exceedingly  useful  and  grate- 
ful palliative  operations.  Gastrostomy  in  impermeable  carcinomatous 
stricture  of  the  cesophagus,  gastro-enterostomy  in  pyloric  carcinoma, 
and  suprapubic  cystotomy  in  advanced  cases  of  carcinoma  ,of  the 
prostate  gland,  afford  great  relief  and  should  always  be  suggested  in 
appropriate  cases. 

Badical  Operatione. — Operations  which  are  intended  to  remove 
all  the  infected  tissues,  local  and  regional,  are  called  "radical"  opera- 
tions. A  radical  operation  is  indicated  in  all  cases  ifi  which  general 
infection  has  not  occurred,  and  the  primary  and  original  tumors  are  of 
such  size  and  extent  and  arc  so  located  as  to  enable  their  complete  removal 
by  an  operation  not  immediately  endangering  tlic  life  of  the  patient,  and 
Icai'ing  a  wound  which  can  be  closed  by  suturing  or  which  can  be  healed 
by  a  plastic  operation  or  by  skin-grafting,  and  the  patient's  strength  is 
such  as  to  warrant  the  operation. 

If  a  radical  operation  is  undertaken,  it  should  be  radical.  The 
surgeon  must  not  forget  that  carcinoma  extends  in  the  vicinity  of  the 
tumor  along  pre-existing  connective-tissue  spaces,  and  that  conse- 
quently the  zone  of  infiltration  can  be  removed  only  by  including  with 
the  primary  tumor  a  wide  strip  of  apparently  healthy  ti.s.sue  on  all  sides. 
The  incisions  should  be  carried  from  four  lines  to  an  inch  away  from 
the  macroscopical  boundary- line  of  the  tumor,  according  to  the  charac- 
ter of  the  tumor,  its  size,  and  its  environment  not  only  on  one  or  two 
but  on  all  sides.  If  the  tumor  is  near  the  surface,  the  overlying  skin 
should  be  removL-d.  A  Kone  of  ajjjjarently  healthy  tissue  at  the  base  of 
the  tumor  as  well  as  on  the  sides  should  be  included  in  the  exciiion. 
No  blunt  force  should  Jje  u^ed  in  the  removal  of  the  primar)'  tumor; 
its  removal  mu-^t  \>*:  '.ffytted  by  a  clean  dissection.  Pressure  and  tear- 
ing are  liablv  to  ^jiv;  ri-<;  to  traumatic  dissemination.  Grasi>ing  the 
tumor  with  vijI-^iIjiji  f'lrf.eps  U  attended  by  the  same  dan;jer.  If  vul- 
sellum  f'>r',e;>-  ^r-:  zi-.'.i:-.-.:ity  t'l  bring  the  tumor  near  the  surfat:-:.  the 
instrumcn*.  -rh'^u!'!  Iv:  -^i  ;jpjilied  as  not  to  jxrnetrate  the  tumor.  If  the 
tumor  i-r  '.•/j.-.'.'A  i::  :i  p-irt  of  the  SfAy  from  which  the  circulation  '.an 
temporari!;.'  ':/■:  •:x:'.  ^''.-A  by  ';l;j-.ti'.  tos^iri'.tiou.  thir  should  Ij-.  riia'i',- 
use  of  as  xh':  'j'.'/'/'t.-.- ■  •,,':•,'.•■.•:  ir':  '.-;i;iblc^  tiie  -'jr;;';OTi  to  i'ivr.ljfv  the 
tisiU'.-?  m'lT':  '■;■.'.  .'.:'■  .'/.  ■■■^.•'.  j-;>]r;i'.i';ij  of  V^'.Wir -':•:'.'.-.  or  >/  *r;i;^:,-,--:;;i 
of  tumor-'.:  ■  i"  '■-  ":.'  -jy.:.  '.  i:\:-.:.  of  '.jt  vdr;-?  :•  '.'i^-  '.u:-:'.-.-  ••,  ',-.•.  :,x. 
If  temjy/rirv  ;■-;.■-••.-:■:■   :-,   •,:..i;i\,'.v:.iSi.t:  •>::::.j^  to  tij';  .■-■.;:■.:•.:.   ■/  ••:<; 
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tumor,  the  hemorrhage  should  be  arrested  as  the  operation  pro- 
ceeds, for  if  this  precaution  is  not  practised  projecting  parts  of  the 
tumor  may  be  overlooked  and  not  again  be  found  after  the  tumor  has 
been  removed.  The  external  incision  must  be  made  at  a  paint  n'kieh 
affords  easy  access  to  the  tumor,  ami  in  a  direction  parallel  aith  important 
muscles,  nen-is,  and  vessels.  The  external  incision  must  be  large  enough 
to  expose  freely  the  entire  periphery  of  the  tumor  to  sight  as  well  as  to 
touch,  and  if  this  cannot  be  done  safely  by  one  straight  or  eun-cd  incision, 
it  is  Joined  at  suitable  points  by  cross  cuts.  The  margins  of  the  wound 
during  the  oi>eration  must  be  kept  out  of  the  way  by  retractors.  77ie 
tumor  and  the  surrounding  souc  of  infiltrated  suspicious  tissue  should  be 
removed  in  one  mass.  The  removal  of  projecting  portions  after  the 
removal  of  the  tumor  is  bad  practice  and  should  be  avoided. 

The  dissection  must  be  made  through  healthy  tissue  outside  the 
zone  of  infiltration  from  the  beginning  to  the  end  of  the  operation. 
The  employment  of  the  dilute  nitric-acid  test,  as  suggested  by  Stiles, 
to  ascertain  during  an  operation  whether  or  not  all  the  diseased  tissues 
have  been  removed,  is  not  reliable  and  is  of  no  use  to  the  careful 
dissector.  If  the  tumor  after  its  removal  is  immersed  in  the  5  per 
cent,  nitric-acid  solution,  the  "  boiled-egg  "  apjicarancc  upon  some  parts 
of  the  tumor  will  show  that  fragments  of  considerable  size  have  been 
left  behind,  but  it  will  fail  tn  demonstrating  that  cellular  remnants  of 
the  tumor  have  not  been  removed.  In  small  carcinomata  of  the  lip  or 
of  the  skin  presenting  no  evidences  of  glandular  infection  it  is  sufficient 
to  excise  with  the  tumor  a  zone  of  apparently  healthy  tissue  in  order 
to  remove  the  peripheral  invisible  part  of  the  tumor.  In  operating 
m>on  the  lip  it  is  not  advisable  to  plan  the  details  of  a  subsequent 
plastic  operation,  as  there  is  great  danger  that  the  surgeon  will  be 
guided  in  the  excision  of  the  carcinoma  by  the  plans  of  the  restorative 
jxirt  «{  the  o|w.'ration.  7'/ie  prime  indica/inn  if  the  operation  should  be 
to  remove  all  the  diseascil  tissues,  regnrd/css  of  the  cosmetic  result.  After 
the  carcinoma  has  been  removed  the  surgeon  sutures  the  wound  in 
such  a  manner  as  to  secure  the  lx.'st  possible  cosmetic  results,  or  he 
resorts  at  once  to  a  plastic  operation. 

In  the  removal  of  all  carcinomatous  tumors  the  incision  or  in- 
cisions should  be  made  in  the  direction  c.f  the  lymphatics,  because  it  is 
in  this  direction  that  the  local  infection  becomes  reginnal.  In  gland- 
ular carcinoma  the  entire  gland  shouUI  be  renunvd  if  the  gland  so 
afleeted  does  not  perform  a  function  essential  to  tlie  maintenance  of 
health  and  life.  Partial  removal  of  the  breast  or  the  jxirotid  or  sub- 
maxillary gland  for  carcinoma  cannot  be  comleinned  too  strongly. 
If  any  doubt  exi.sts  in  regard  to  the  presence  of  regional  infection. 
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the  lymphatic  glands  through  which  regional  infection  would  occur 
should  be  exposed  by  an  incision,  and  if  any  of  the  glands  are  found 
enlarged,  the  entire  chain  of  glands  should  be  removed  in  one  uninter- 
rupted piece  with  the  primary  tumor.  In  carcinoma  of  the  breast  the 
axillary  region  from  the  margin  of  ihc  gland  to  the  apex  shnnld  be 
cleared  of  lymphatic  glands  and  cvnneetive  and  adipose  tissue,  regardless 
of  the  condition  of  the  glands.  Typical  cleaning  out  of  the  axillary 
space  is  urgently  indicated  in  all  cases  of  carcinoma  of  the  breast. 
The  whole  chain  of  glands,  with  the  surrounding  connective  and  adi- 
pose tissue,  must  be  removed  by  a  clean  dissection.  The  same  plan 
should  be  pursued  in  the  removal  of  the  external  genitals  with  infection 
of  the  inguinal  gland. 

Enucleation  of  carcinomatous  glands  is  invariably  followed  by  recur- 
rence. Rupture  of  glands  by  pressure  or  traction  is  apt  to  be  followed 
by  traumatic  dissemination.  The  primary  tumor  and  regional  tumors 
and  healthy  glands,  with  the  tissues  .surrounding  them,  should  be 
removed  in  one  uninterrupted  piece:  this  will  ensure  the  removal  of 
the  connecting  lymphatic  channels  which  are  so  often  the  seat  of 
regional  infection.  The  wound  after  the  removal  of  a  carcinoma  should 
be  covered  at  once  by  integument ;  if  this  cannot  be  done  by  the  use 
of  sutures,  the  surface  should  be  covered  by  a  plastic  operation  or  by 
skin-grafting.  Healing  of  the  entire  wound  by  primary  intention  should 
invariably  be  aimed  at  in  the  removal  of  a  carcinoma  by  excision. 

The  use  of  caustics  in  the  radical  treatment  of  carcinoma  has  a  limited 
field  of  usefulne.ss.  Caustics  should  be  used  only  when  patient.'!  object 
to  the  use  of  the  knife,  and  their  use  should  be  restricted  to  .small  car- 
cinomata  of  the  skin.  Chloride  of  zinc  should  be  given  the  preference 
over  arsenic  or  the  mineral  acids.  The  treatment  by  caustics  is  more 
painful  than  excision  under  local  or  general  anesthesia,  requires  more 
time,  and  the  cosmetic  result  is  less  satisfactory. 


Topograph  V. 

The  study  of  the  topographical  distribution  of  carcinoma  is  an  in- 
teresting one,  as  it  tends  to  show  that  carcinoma  is  most  frequently 
found  in  localities  in  which  the  most  active  and  complicated  tissue- 
changes  take  place  in  the  embryo,  and  in  situations  most  exposed  to 
injuries,  irritations,  and  other  post-natal  influences  which  result  in 
diminution  of  the  physiological  resistance  of  the  tissues.  We  also  find 
it  frequently  in  localities  the  favorite  seat  of  benign  epithelial  tumors. 
The  influence  of  age,  sex,  and  occupation  in  determining  the  origin  of 
carcinoma  in  certain  parts  and  organs  of  the  body  has  repeatedly  been 
referred  to. 
IB 
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Skin. — Squamous-celled  carcinonia  occurs  most  frequently  upon 
the  lower  lip,  the  eyelids,  the  labia,  and  the  glans  penis;  it  is  also  fre- 
quent in  the  mouth,  the  cesophagus.  the  vagina,  and  about  the  cervix 
uteri.  When  the  growth  takes  Its  starting-point  in  the  sudoriparous 
or  sebaceou.s  glands,  the  cells  of  the  carcinoma  arc  cuboidal  in  shape 
and  the  growth  presents  a  tubular  .structure  (Fig.  145).  The  latter 
variety  is  mo.'st  frequent  on  the  nose  and  tile  eyelids,  and  is  least 
malig[iant. 

Histological  Stnirluri: — The  manner  of  growtli  and  the  forms  of  epi- 
thelial tissue  are  varied,  and  the  changes  to  which  a  carcinoma  is  subject 
are  manifold.  The  stroma  supplies  the  vascular  part  of  the  papillary 
excrescences,  yields  to  the  penetrating  epithelial  cells,  surrounds  the 
epithelial  nests  with  a  network  of  ve-isels,  and  finally  becomes  the  seat 


Fic.  147.— Vcrltcil  vcEioD  Ihrou^n  cBrcidumn  or  the  iVln ;  X  so  (SuT^cil  Dink.  Rmh  Mcdkil  Cdtlege, 
Chloga) :  d,  sulfciiLanrvas  cuikncciivc  lik^uc  rind  ttrorna  ut  Lumor ;  d.  pro1ircraiiL>n  of  cpiihclisl  cclli  iuUi  the 
coiincctlre  lijiu?  :  f»>cbA«Eruiyland  ia  a  lUte  of  aaivu  iit«ue'i>ralifcriiuun.-  jf.  norriiAl  uauc  nul  y«L  affccitd 
by  th<  curdnoina, 


of  ulcerative  destruction.  The  equilibrium  between  the  hyperplastic 
masses  of  epithelial  cells  and  the  underlying  vascular  connective  tissue 
is  destroyed  with  tlie  beginning  carcinomatous  process.     Conditions, 
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apparently  leading  to  embryonal  dn'elopmcnt  nf  papillary  and  follicular 
structures  appear  to  be  arrested,  and  a  functionally  useless,  planless^ 
growth  supervene.'?.     Generally  the  preponderant  growth  of  epithelium 
initiates  the  change;  this,  however,  is  to  be  found  not  so  much  on  the 
part  of  theprohfcrating  epithelial  cells  as  in  a  lessened  resistance  of  tliefl 
adjacent  tissues.     The  first  evidence  of  the  appearance  of  epithelial 
Ctills  in  the  vascular  connective  tissue  underlying  the  epithelial    layer 
of  the  skin  announces  the  transition  of  the  benign  into  the  malignant  I 
stage  of  carcinoma  (Fig.  146).     Vertical  section  through  a  carcinoma] 
of  the  skin  in  its  earliest  stages   shows   thickening  of  the  layer  f>i  ^ 
epithelial  cells  between  the  epidermis  and  the   mcmbrana   propria] 
{Fig.  146.^).     As  soon  as  the  qjithclial  cells  have  reached  the  con-[ 
ncclivc  tissue  they  form  nest.s.     The  glands  of  the  skin  in  ihc  area] 
of  carcinomatous  infiltration  assume  more  active  tissue-proliferalion, 
which  results  in  increased  secretion  (Fig.  147).    The  stroma  in  the  iion- 
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ulcerating  part  of  the  tumor  increases  in  quantity  by  proliferation  of 
the  pre-existing  cells  caused  by  the  presence  of  the  numerous  epithelial 
cells,  which  to  thcni  are  foreign  bodies.     The  alveoli  of  the  stroma  are 
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Pic  149.— Vvfiical  bcllUuii  thraitgh  carcinDma  of  ilit  »l>in.  >how>ii|  fiali-rDlliclc  and  cpiilitlUl  nnU; 
X  joo  {Surreal  Oinic.  Kiuh  Medkal  <.'e>IIccc.  Chkago];  ^>  liHlr-folllLilt  cunl:iiiiirig  h  Kpir;  A,  eptlhelial  idfil- 
(f^tlon  J  f,  iLtoidAh  d,  Lrge  ep^thclUl  nat  ^  #»  f,  besiDii[n£  Jomiation  of  tip  kLh  ell  Hi  tie«li- 
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packed  with  upilhclial  cells  (Fig.  148).     The  progressive  infiltration  of 
the  skin  from  the  surface  is  well  shown  in  Figure  149. 

Thiersch  has  rcpi-alcdiy  traced  the  origin  of  carcinoma  of  the  "ikin 
to  sudoriparous  glands.  L'arcinomati  of  >uch  an  ori>;iii  prfscni  under 
the  microscope  a  tubular  structure  resembling  cylindrical-celled  carci- 
noma of  the  mucous  mt-mbranc  (Fig.  150). 

In  superficial  ulceration  of  a  carcinoma  of  the  skin  the  {lapillary 
structure  of  the  skin  remains,  and  the  surface  presents  the  appearance 
•of  an  ordinary  ulcer  (Fig.  15  0-  •'^^  soon  as  a  surface  carcinoma  be- 
comes the  .scat  of  microbic  infection  the  connective-tissue  stroma  takes 
an  active  part  in  the  suppurative  process,  as  elsewhere.  Destruction 
of  the  stroma  by  suppuration  liberates  the  contents  of  the  more  sujier- 
ficial  ccll-ncsts.  the  contents  being  discharged  with  the  inflammatory 
product.     The  progressive  destruction  of  the   stroma   results  in  the 
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increase  in  sine  and  depth  of  the  carcinomatous  ulcer.    In  ulcus  rodcns, 
only  one  of  the  many  varieties  of  carcinoma  of  the  skin,  the  stroma  is 
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ver>-  scanty;  hence  progressive  increase  in  the  size  of  the  ulcer  and 
slight  induration  of  its  base  and  margins  are  conspicuous  pathological 
features. 

Regional  Infection. — Regional  infection,  usually  a  late  occurrence  in 
carcinoma  of  the  skin,  docs  not  depend  upon  the  size  of  the  tumor  or 
ulcer.  The  writer  has  seen  glandular  infection  in  connection  with  a 
carcinoma  of  the  lip  not  larger  than  a  pea.  and  has  seen  it  absent  in 
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cases  in  which  almost  the  entire  lower  lip  was  destroyed  by  the  carci- 
noma. The  occurrence  of  glandular  infection  appears  to  be  influenced 
more  by  the  diminished  loss  of  resistance  of  the  connective  tissue  than 
by  the  proliferation  of  epithelial  cells.  Of  all  the  surface  carcinomata 
affecting  the  skin,  carcinoma  of  the  lip  is  followed  more  constantly 
by  regional  infection  than  carcinoma  of  any  other  part  of  the  body. 
The  submental  glands  are  usually  first  involved,  later  the  submaxillar^', 
and  finally  the  cervical  glands.  The  writer  has  seen  the  most  malig- 
nant form  of  regional  infection  develop  several  years  after  the  removal 
of  a  small  carcinoma  of  the  lip  by  using  cau.stics  or  by  employing  the 
knife. 

For  some  reasons  which  remain  unexplained,  the  upper  Up  is  very 
seldom  the  seat  of  carcinoma,  and  in  the  few  cases  which  have  come 
under  the  observation  of  the  writer  there  was  no  glandular  infection. 
It  has  already  been  explained  that  the  late  glandular  infection  in  carci- 
noma of  the  skin  is  attributable  to  the  location  of  the  tumor,  and  not 
to  its  lesser  degree  of  malignancy  than  glandular  carcinoma,  A  carci- 
noma surrounded  on  all  .sides  by  tissues  has  an  extensive  area  of  infil- 
traliun,  while  in  surface  carcinoma  infiltration  is  limited  to  one  direction. 
In  the  former  instance  the  tumor  is  subjected  to  pressure  whic**        '*- 
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&vor  lymphatic  infection,  while  in  sur£tcc  carctnoma  this  cause  of  dis- 
semination of  the  tumor-elements  in  (.■ntircly  wanting;.  Tlic  prafaoble 
existence  of  regional  infection  nuist  not  be  lost  sight  of  in  the  cipentive: 
treatment  of  surface  carcinoma. 

Degeneration  of  Tumor-nssu,.^pa.tty  degeneration  of  Uic  d 
of  the  alveoli  is  the  most  frequ.nl  form  of  dcneneration  of  carcinocna^ 
of  the  skin.  In  the  older  parts  of  the  tumor  the  alveoli  contaia  only 
the  product  of  this  form  of  degiL-ncnition,  all  the  epithelial  cells  having 
undergone  this  change.  In  chronic  casc^  calcification  oftc^n  fotlows 
&tty  degeneration.  Colloid  and  myxomatous  degeneration,  &uf:h  con- 
stant regressive  metamorphoses  in  glandular  and  c)'lindrical-ceUcd  car- 
dnoma,  occur  less  frequently,  and  never  reach  the  same  dcgrrc  Early 
ulceration  is  the  most  characteristic  feature  of  carcinoma  of  the  ^kin. 
The  ulcer  forms  over  the  centre  of  the  tumor,  and  spreads  rior:  or  J 
less  rapidly  in  the  direction  of  ilic  ba.sc  of  the  tumor  and  tonard  iu 
periphery.  As  soon  as  the  tu nior-I issue  is  exposed  the  connective 
tissue  takes  an  active  part  in  the  ulcerative  process.  If  the  resistance  ■ 
of  the  connective  tissue  is  not  much  R-duced.  granulations  spring  up 
from  the  stroma,  the  base  of  the  tumor  as  well  as  the  margins  of  t)>c 
ulcer  become  infiltrated  with  inflammatory  product,  and  for  a  time  itM 
may  seem  that  the  inflammatorj-  process  has  exerted  an  inhibitory 
influence  on  the  local  extension  of  the  tumor.  The  inflammatory 
material,  however,  serves  only  a  temporar>'  puqxise  in  reUrding  the 
extension  of  the  tumor:  the  connective  tissue  and  the  exudation  suc- 
cumb to  the  combined  effects  of  tumor-growth  and  microbic  infection, 
and  the  disease  resumes  its  progressive  tendencies. 

Lip. — Clinical  Coiu-sc. — Carcinoma  of  the  lip  usually  commences  at 
the  junction  of  the  mucous  membrane  with  the  skin.  It  seldom  .starts 
from  the  angles  of  the  mouth  and  tht-  upjKr  lip.  In  a  case  of  carcinoma 
of  the  upper  lip  that  recently  came  under  tlit-  obserwition  of  the  writer 
the  tumor  ajipeared  .some  distance  from  the  miir_L,'in  of  the  upjier  lip 
{n.  6,  Fi^'.  2).  The  patient  was  a  man  forty-five  years  of  age.  The 
tumor  was  noticed  five  jears  a'^".  when  it  was  not  larger  than  a  millet- 
seed  and  appeared  to  be  imbedded  in  the  skin  ;  a  year  later  the  tumor 
commenced  to  incrca.se  in  si^c.  an  ulcer  formed  on  it.s  surface,  and  the 
base  became  very  much  indurated.  The  biise  of  tlie  tumor  was  of  the. 
density  of  cartilage  i  its  surface  was  covered  by  fungous  granulations. 
The  margins  of  the  ulcer  were  covereil  by  the  overlying  undermined 
skin. 

Carcinoma  of  the  lower  It])  is  conmicn  in  men.  but  very  rare  in 
women.  Konig  estimates  that  the  proportion  of  males  to  females  is 
20:1.      Lortet's  statistics  show  the  proportion  to  be  7.6:  I.     Warren 
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observed  4  cases  in  women  out  of  73  cases,  and  states  tliat  3  of  tlie 
women  were  smokers.  In  145  patients  suffering  from  carcinoma  Koch 
(Erlangen)  attributed  the  affection  in  15  to  an  injury.  The  tumor- 
formation  is  frequently  preceded  by  a  crack  or  a  fissure  or  an  eczema- 
tous  condition  of  the  margin  of  the  lip.  At  a  very  early  stage  the 
centre  of  the  indurated  area  ulcerates,  and  from  the  ulcerated  surface 
the  atheromatous  contents  of  (he  exposed  epithelial  nests  can  be 
squeezed  out.  By  extension  of  the  ulcer  the  lower  lip  is  destroyed 
(PI.  6,  Fig.  i),  when  the  cheek,  the  chin,  the  lower  maxilla,  and  the 
floor  of  the  mouth  are  successively  involved.  The  .submental  and  sub- 
maxillary glands,  which  now  have  become  enlarged,  are  often  firmly 
attached  to  the  lower  jaw,  simulating  primary  malignant  disea.se  of  the 
■periosteum  or  the  bone.     With  few  exceptions  the  disease,  if  allowed 
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to  pursue  its  course,  terminates  fatally  within  Irom  three  to  five  years. 
Death  results  from  marasmus,  from  sepsis,  or  from  general  dissemina- 
tion of  the  disease. 

Diagnosis. — The  superficial  diffuse  form  of  carcinoma  of  the  lip  is 
frc([ucnlly  mistaken  for  eczema.  The  deeper  layers  of  the  skin  are 
exposed,  presenting  a  papillomatous  appearance.  The  raw  surface  is 
constantly  moistened  by  a  serous  transudation.  Careful  palpation  will, 
hnwever,  detect  in  the  skin  and  the  mucous  membrane  an  induration 
which  is  absent  in  eczema  of  the  lip.  Chancre  of  the  lip  develojjs 
rapidly  and  is  attended  at  an  early  stage  by  difliise  glandular  infection. 
Secondarj'  syphihtic   lesions  of  the   lip  start  usually  in  the  mucous 
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membrane  of  the  mouth,  and  reach  the  lip  by  extension.  Papillonui 
of  the  lip  appears  as  a  permanent  tumor,  and  its  base  lacks  induration. 
Primary  tuberculosis  of  the  lip  is  an  cxceedin(;ly  rare  aflection ;  it 
occurs  almost  from  the  befrinning  as  a  more  diffuse  afTection  than 
carcinoma,  and  it  lacks  the  induration  so  characteristic  of  cardnoma. 
Carcinoma  of  the  lip  appears  as  an  ulcerating  tumor  with  indurated  hose 
and  margins,  which  tumor  ultimately  gives  rise  to  regional  and  gcncrai 
infection.  If  any  doubt  remains  as  to  the  nature  of  the  tumor,  a  frag- 
ment of  tissue  should  be  taken  from  the  base  or  mai^n  of  the  ulcer, 
from  which  sections  should  be  made  for  microscopic  examination. 

Fcioe. — Carcinoma  of  the  skin  in  other  localities  usually  pursues 
a  course  similar  to  that  of  carcinoma  of  the  lip.  The  face  is  the 
most  frequent  scat  of  carcinoma  of  the  skin.  O.  Weber  found  in 
740  cases  of  tumors  of  all  kinds  subjected  to  operative  treatment 
133  cases  of  carcinoma  of  the  face.  The  ages  of  the  patients  vaiy 
from  forty  to  eijjhty.  According  to  Thiersch,  carcinoma  of  the  skin 
appears  either  as  a  superficial  ulceration  {ulcus  rodctis)  or  it  penetrates 
the  tissues  deeply  and  involves  the  different  structures  successively. 
If  the  carcinoma  starts  from  the  appendages  of  the  skin,  the  colum- 
nar epithelial  cells  are  arranged  in  groups  resembling  tubules ;  if  it  is 
composed  of  squamous  cells,  it  appears  from  the  beginning  as  an  in- 
filtration with  small  epithelial  cells,  which  before  ulceration  occurs 
fill  the  alveoli  of  the  stroma.  Like  carcinoma  of  the  lip,  carcinoma 
of  the  skin  begins  as  .1  minute  surface  defect  with  a  limited  area 
of  induration  ^t  its  base,  l-'mm  this  piiint  the  ulceration  spreads  un- 
equally in  different  directions,  so  that  the  ulcerated  surface  presents 
irregular  outlines.  In  the  superficial  form  of  carcinoma  peripheral 
exten.sion  takes  place  rapidly,  but  the  destructive  jirocess  is  limited  to  the 
skin.  In  the  pcnctratinj^  or  deep  variety  the  ulceration  extends  at  the 
same  time  in  the  direction  of  the  base  of  the  ulcer,  involving  succes- 
sively different  tissues  irrespective  of  their  anatomical  character.  In  this 
variety  the  ulceration  is  generally  precctied  by  a  deoij  infiltration  of  the 
skin  and  the  subcutaneous  connective  tissue.  So  long  as  the  papillx 
of  the  skin  remain,  the  surface  of  the  ulcer  jircsciits  a  papillary  appear- 
ance. When  the  papilla;  are  destroyed,  the  ciiithelial  nests  are  exposed, 
their  contents  escape  vnth  the  inflammatury  product,  and  the  surface 
of  the  ulcer  assumes  a  honeycomb  appearance.  The  prognosis  of  this 
variety  of  carcinoma  of  the  skin  is  more  unfavorable  than  that  of  the 
superficial  variety.  The  ulceration  .spreads  very  ra])idly,  and  results  in 
very  extcn,sive  destruction  of  tissue  in  a  rcniarkably  short  time.  Lym- 
phatic infection  occurs  frequently  at  quite  an  early  .stage,  and  occa- 
sionally death  results  from  metastatic  tumors.     Carcinoma  of  the  face 
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attacks  most  frequently  the  eyelids,  the  nose,  and  the  malar  and  frontal 
regions.  Carcinoma  of  the  eyeh'ds,  if  not  removed  in  time,  extends  to 
the  eyeball  and  the  other  contents  of  the  orbit,  causing  not  only  loss 
of  the  eye,  but  also  producing  a  frightful  disfigurement. 

Diagnosis. — Carcinoma  of  the  face  mu.st  be  distinguished  from  tu- 
berculosis, syphilis,  suppurating  benign  growths,  and  retention -cysts, 
Tubc-rculosis  of  the  face,  the  so-called  "  lupus,"  often  appears  as  a 
multiplt;  affection.  The  same  can  be  said  of  tertiary  syphilitic  lesions. 
Multiple  carcinomatous  tumors  are  exceptional,  and  they  almost  always 
originate  from  the  transformation  of  senile  warts  into  carcinomata. 
Tubercular  ulcers  often  heal,  in  part  or  completely,  spontaneously  or 
under  appropriate  local  treatment — something  never  observed  in  carci- 
noma. The  base  of  the  tubercular  ulcer  presents  to  the  palpating 
finger  a  doughy,  (edematous  sensation  ;  the  base  and  margins  of  the 
carcinomatous  ulcer  are  firm  and  indurated.  Careful  examination  of 
patients  suffering  from  tertiary  syphilitic  affections  of  the  skin  usually 
reveals  additional  .syphilitic  lesions  in  other  parts  of  the  body,  or  traces 
of  former  affections  that  have  healed.  If  any  doubt  remains,  the 
patient  should  be  given  the  benefit  of  the  doubt  bj'  subjecting  him  to 
antisyphilitic  treatment  for  a  number  of  weeks.  The  differential  diag- 
nosis between  carcinoma  and  tubercular  affections  of  the  skin  may 
require  the  use  of  the  microscope  and  a  resort  to  inoculation  experi- 
ments. The  former  will  reveal  the  typical  structure  of  the  existing 
aflfection,  and  the  latter  will  yield  positive  results  if  the  lesion  is  tuber- 
cular, and  negative  if  it  is  a  carcinoma. 

Opcmtive  Treatment  of  Carcinoma  of  the  Lip. — The  best  curative 
and  cosmetic  results  are  obtained  by  early  and  thorough  excision. 
If  the  tumor  is  small,  the  operation  can  be  done  without  anesthesia; 
if  large  and  if  a  pla.stic  operation  must  follow  to  correct  ihe  defect, 
partial  anesthesia  will  answer  the  purpose.  The  coronary  arteiy  should 
be  compressed  at  both  angles  of  the  mouth 
by  compression-forceps  or  between  the 
thumbs  and  index  fingers  of  the  hands  of 
an  assistant.  In  diffuse  superficial  carci- 
noma of  the  lip  involving  only  the  mucous 
and  submucous  tissues  the  entire  margin 
of  the  lip,  from  one  angle  of  the  mouth 
to  the  other,  is  excised.  The  incision  is 
made  at  a  safe  distance  (about  half  an  inch) 
from  the  palpable  margin  of  the  tumor; 
the  mucous  membrane  is  then  carefully 
stitched  to  the  margin  of  the  ^kiii  with  fine  c.itgut  sutures  (Fig.  I54), 
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The  cosmetic  and  functional  results  following  this  openilion  are  entirely 
satisfactory.  Tile  lip  is  long  enough  to  retain  the  secretions  of  the 
mouth,  and  there  is  formed  from  the  mucous  membrane  a  new  pro- 
labium  which  in  the  course  of  a  few  months  resembles  the  normal 
prolabium  in  appearance. 

If  the  tumor  involves  not  quite  one-half  of  the  lip  and  has  pene- 
trated ihi;  tissues  deeply,  it  is  included  in  a  V-shaped  incision  the  a])ex 
of  which  must  extend  to  the  lower  border  of  the  jaw  fFig.  155).     The 
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coronary  artery  is  either  twisted  or  included  in  one  of  the  deep  sutures. 
The  deep  sutures  of  silk  or  of  silkworm  gut  should  embrace  all  the 
tissues  except  the  mucous  membrane,  which  should  be  sutured  with 
fine  catgut  from  the  mouth  before  the  deep  sutures  are  tied,  in  order  to 
prevent  the  interposition  of  mucous  membrane  between  the  margins  of 
the  wound.  The  lower  lip  gradually  elongates  after  the  operation 
(Fig.  156). 

If  the  tumor  involves  more  than  one-half  of  the  hp,  it  should  be 
excised  by  a  curved  incision,  with  the  convexity  directed  downward,  at 
least  half  an  inch  distant  from  the  palpable  margin  of  the  tumor.  The 
mucous  membrane  is  then  sutured  over  the  surface  of  the  wound  to 
the  skin,  The  semilunar  defect,  which  is  quite  apparent  after  the 
operation,  gradually  diminishes  in  the  course  of  lime.  If  the  whole 
or  nearly  the  whole  lip  is  involved,  complete  excision  becomes  neces- 
sary, and  3  new  lip  must  be  made  by  a  plastic  operation.  Wolfler 
recently  described  an  operation  which  yielded  excellent  results;  After 
excision  of  the  entire  lip  a  curved  incision  about  two  inches  below 
the  margins  of  the  wound,  and  extending  a  little  beyond  the  angles 
of  the  mouth,  is  made  through  the  skin  and  the  subcutaneous  con- 
nective tissue.  The  quadrangular  flap  is  then  so  raised  that  its  upper 
margin  will  occupy  the  normal  level  of  the  lip,  when  the  flap  is  sutured 
to  the  anterior  surface  of  the  jaw  with  catgut  sutures,  so  as  to  ex- 
clude from  the  wound  the  cavity  of  the  mouth  and  to  fix  the  new  lip 
securely  in  its  new  place.     The  flap  is  retained  by  a  proper  dressing 
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in  this  position.  After  clearing  out  the  submental  and  submaxillary 
spaces  of  lymphatics,  the  lower  margin  of  the  wound  is  sutured  sepa- 
rately to  the  jaw  and  the  new  lip.  and  drainage  is  established  through 
a  small  buttonhole  in  the  centre  at  the  most  dependent  part  of  the 
wound.  If  the  whole  wound  cannot  be  covered  with  skin  in  this  man- 
ner, the  remaining  surface  should  be  paved  with  Thiersch's  skin-grafts. 
As  soon  as  the  flap  is  detached  the  submental  and  some  of  the  sub- 
maxillary glands  come  in  view,  and  should  be  dissected  out  carefully 
with  the  adjacent  connective  and  adipose  tissue.  Langenbeck  restored 
the  lower  lip  by  taking  a  flap  from  the  region  of  the  neck  (Figs.  157, 
158).  In  this  operation  it  is  necessary,  after  the  formation  of  the  flap,  to 
carr)'  the  incision  downward  in  the  median  line  to  expose  and  remove 
infected  lymphatic  glands. 

The  great  difficulty  in  Langenbeck's  operation  is  that  the  free  mar- 
gin of  the  new  lip  cannot  be  covered  with  mucous  membrane,  and  a 
certain  amount  of  cicatricial  contraction  ensues  during  the  healing  of 
the  wound.     In  Wolfler's   operation   there  can  often  be  preserved  a 


FU  IjT— tjliju»liur.>'i  Bedwdof  icnoniit  (he 


PlG 


luxrow  strip  of  mucous  membrane  with  which  to  line  the  free  margin 
of  the  lip  and  thus  to  secure  in  the  course  of  time  a  normal  prolabium. 
Pajtia]  excision  of  the  upper  lip  is  made  in  the  same  iray  as  for  car- 
ctooma  of  tbc  lower  lip.  If  the  entire  upper  lip  has  to  be  excised,  the 
defect  19  rertored  after  the  method  devised  by  Bruns  (Figs.  159,  160). 
Tbc  tvo  btcral  Saps  are  brought  don-n  to  the  proper  level,  are  united 
M  Utt  medoo  line  by  a  number  of  sutures,  and  arv  stitched  to  the 
1 4^  the  wound  below  the  nose ;  finally,  the  wound  on  each  side 
I  MEc  a.«  ^  as  possible  by  suturing.  In  plastic  opera- 
> «  mmUktr  ti  Miperitcial  sutures  of  horsehair  arc  alwa)'s  of  great 
i^4»  Mtflhc  •kin  in  accurate  coaputioit.     The  sutures  should 
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be  removed  as  soon  as  the  union  is  firm  enough  to  render  them  super- 
fluous, which  will  be  the  case  in  from  three  to  five  days. 

Sutures  should  be  tied  carefully,  and  only  with  firmness  sufficient 
to  bring  the  margins  of  the  wound  in  contacL     Tension  from  tying  the 
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sutures  too  tightly  not  only  gives  rise  to  pain,  but  also  interferes  with 
an  ideal  healing  of  the  wound.  A  suture  that  causes  undue  linear 
compression  should  be  removed  at  once.  If  the  flap  in  plastic  opera- 
tion does  not  require  an  external  mechanical  support,  the  writer  is  not 
in  the  habit  of  applying  a  dressing  in  operations  upon  the  lip.  The 
operation  should  be  performed  under  strict  antiseptic  precautions,  and 
after  its  completion  the  line  of  suturing  should  be  covered  by  a  thin 
layer  of  carbolated  vaselin. 

Operative  Tnatiitatl  of  CarciiiQiiia  of  the  Face. — The  eyelids  are 
quite  frequently  the  seiit  of  carcinoma.  An  early  operation  in  this 
locality  is  of  the  utmost  importance,  as  the  disease  always  manifests 
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H  a  tendency  to  extend  to  the  eye  and  the  other  contents  of  the  orbit, 

H  If  the   operation    is   performed   before   the   conjunctiva   has   become 

H  involved,  the   functional   and  cosmetic   results  are   sad.sfactory.     The 

H  incisions  circumscribing  the  tumor  should  be  made  at  a  safe  distance. 

H  and  the   conjunctiva   should   be   preserved    carefully.     The   defect    is 

H  remedied  in  a  satisfactory  manner  by  Dieffenbach's  method  (Figs.  i6i, 

I  162).     The  tumor  is  included  in  a  V-shaped  incision,  and  the  part  to 
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be  removed  is  carefully  dissected  away  from  the  conjunctiva.  If  the 
tumor  has  reached  the  tarsal  cartilage,  this  must  be  removed  with  the 
eyelashes.  A  square  flap  is  now  made  by  carrying  a  straight  incision 
from  the  outer  angle  of  the  eye  outward  and  backward,  corresponding 
in  length  to  the  length  of  the  eyelid,  joined  at  the  outer  terminus  by 
an  incision  extending  do^vnward  and  inward  to  a  level  with  the  apex 
of  the  V-shaped  incision.  The  flap  is  now  detached  and  by  sliding  is 
brought  into  its  new  location,  when  the  operation  is  completed  by 
suturing  with  fine  silk,  catgut,  or  horsehair,  as  shown  in  Figure  162. 
The  wound-surface  which  cannot  be  covered  by  suturing  should  be 
paved  by  Thiersch's  grafts  at  once. 

If  the  disease  has  extended  to  the  conjunctiva,  the  entire  eyelid  must 
be  removed.  In  such  ca.ses  it  is  much  more  difficult  to  replace  the  parts 
lost  by  disease  than  those  lost  by  the  operation.  DietTenbach's  method 
must  be  modified  so  far  that  the  inner  surface  of  the  new  eyelid  should 
be  covered  with  a  Thiersch  graft,  which  should  be  retained  in  its  proper 
position  by  a  few  fine  catgut  sutures.  Hotz  has  shown  that  conjunc- 
tival defects  can  be  repaired  successfully  by  skin-grafts.  The  writer  has 
resorted  to  this  expedient  a  few  times  in  making  new  eyelids,  and  the 
results  have  been  exceedingly  satisfactory.  The  skin  grafted  soon 
adapts  itself  to  its  new  location  and  serves  a  useful  purpose  as  a  sub- 
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stitutc  for  the  conjunctiva.  A  new  eyelid  lined  on  both  sides  by  skin 
is  less  liable  to  shrink  and  to  become  distorted  than  when  skin-graft- 
ing is  omitted. 

Operative  Treatment  of  Carcinoma  of  the  Nose. — If  only  a  part  of 
one  ala  of  the  nose  is  affected,  the  carcinoma  is  excised  by  removing 
a  wedge-shaped  piece  the  entire  thickness  of  the  ala,  and  the  defect  is 
corrected  by  taking  a  flap  from  the  opposite  side  of  the  nose,  as  advised 
by  Langenbeck,  or  from  the  face  near  the  base  of  the  nose  (Figs.  163, 
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164).  The  wound  left  on  the  opposite  side  of  the  nose  after  the 
removal  of  the  flap  should  be  covered  by  a  pavement  of  Thiersch 
skin-grafts.  The  nasal  defect  after  the  excision  of  the  carcinoma  can 
also  be  remedied  satisfactorily  by  taking  a  pedunculated  flap  from  the 
face,  as  shown  in  Figure  165.  If  the  margins  of  the  nasal  apertures 
arc  free,  and  the  tumor  occupies  the  bridge  of  the  nose  and  has  in- 
volved the  bony  framework,  a  very  extensive  operation  becomes  neces- 
sary. With  knife,  chisel,  and  saw,  the  tumor  and  the  bony  framework 
are  removed  to  ensure  complete  removal  of  all  diseased  tissue.  If  the 
disease  has  reached  the  nasal  cavities,  extensive  removal  of  the  mucous 
lining  of  the  nasal  passages  often  becomes  necessary.  The  resulting 
defect  often  presents  alarming  proportions,  but  it  can  be  corrected  in 
a  very  satisCictory  manner  by  Konig's  operation  (Figs.  166,  a,  b,  c). 


Fm.  )M. — KGnlg's  rhinopla^ly.  a  :  d,  fl-ip  for  huildin^  ItriJgi^  (kf  no«F.  jncliiclint'  ftkip,  periDMciiin, 
and  a  ihin  ilic«  of  bone  ;  b,  flj(»  n^<\\  ro  c^ivcr  llup  a  and  m  fiiriLisli  inlcijiiiltcitl  l'k>r  llic  cnltrc  flcffCt :  f.  dereci 
cauHcd  by  exciiimi  of  lumotr  v  :  'i.  fl.ip  •»  TuriK'd  di»wnw.ird-  h,  \*3«vt  vwA  f.ivrcnizd  in  pl^cc  wiih  cdfcut 
huliim.  The  nkin  of  Ihc  lip  of  the  wo^t  M  f-  \*  li^Tt  Uev.  aril  L'>  il  ^.\y  fr  j^  ^iilLircd.  0  :  it,  h,  dcfecl^  over 
TrAnlaL  bone  ;  c,  flap  k,  which  cuvcn  ihe  buny  «urf.ii;c  tii  fl.t^>  'r,  iind  fuinitbet  Ihr  cillai^C"ii«  CDVcrJnA  'c  Ibe 
entire  defect,  lulurcd  in  pbcv. 


The  reflected  flap  a  furnishes  a  bridfjc  of  bone  wliicli  pruvonts  the  sink- 
ing in  of  the  nose.  The  defect  over  the  frontal  refjioii  caused  by  the 
removal  of  the  flaps  should  be  covered  at  nnec  by  Xxty^i  skiii-f;iafts. 
If  the  entire  nose  has  to  be  sacrificed,  owiiij;  to  the  extent  of  tiie  carci- 
noma, Thiersch's  method  of  rhinoplasty  rectinimentis  kself  for  restnrinii 
the  lest  organ.  The  new  orfjan  is  made  by  lakinp;  a  llap  from  each 
side  of  the  face;  these  flaps  are  turned  inward  with  the  cutaneous  sur- 
face downward,  .ind  are  then  united  in  the  mitldle  line  with  catj^iit 
sutures.     A  large  pedunculated  flap  is  then  taken  from  the  forehead 
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and  is  rotated  into  position  and  sutured  In  place.  The  two  raw  sur- 
faces brought  in  contact  unite  rapidly,  and  as  both  sides  of  the  alse  of 
the  nose  are  hned  by  normal  skin,  the  resulting  shrinkage  is  moderate. 
The  defects  caused  by  the  removal  of  the 
flaps  are  covered  at  once  by  Thiersch 
grafts. 

Carcinoma  of  the  skin  in  other  parts 
of  the  face  or  the  body  is  excised  with  the 
same  thoroughness,  making  the  incisions 
half  or  three-quarters  of  an  inch  away 
from  the  palpable  margins  of  the  tumor, 
and  covering  the  defect  either  by  a  plastic 
operation,  by  skin -grafting,  or  by  a  com- 
bination of  both  these  procedures.  In  per- 
forming primary  skin-grafting  it  is  very  im- 
portant to  diminish  the  .size  of  the  wound 
by  suturing  its  angles  and  by  approximating  the  remaining  margins  of 
the  wound  by  the  use  of  tension-sutures.  The  best  material  for  this 
purpose  is  coarse  silk.  The  skin-grafts  should  be  covered  carefully  by 
strips  of  protective  silk  over  which  an  antiseptic  dressing  is  applied,  the 
whole  being  held  in  place  by  strips  of  adhesive  plaster  or  by  a  plaster- 
of-Paris  bandage,  so  that  the  grafts  may  not  subsequently  be  disturbed. 
Unless  positive  indications  arise,  the  first  dressing  should  not  be  dis- 
turbed for  three  days.  In  place  of  Thiersch's  grafts,  it  may  be  advis- 
able under  certain  circumstances  to  use  Wolfe's  grafts.  Grafts  not 
deprived  of  all  adipose  tissue  should  not  be  used,  as  this  method  of 
skin-grafting,  contrary  to  the  assertions  of  Hirschberg,  often  results  in 
failure. 

Mouth. — Carcinoma  of  the  mouth  has  the  same  structure  as  carci- 
noma of  the  skin,  as  the  gland.s  and  the  mucous  membrane  of  this 
cavity  have  an  embryonic  origin  similar  to  that  of  the  skin.  Before 
the  fourth  week  in  the  life  of  the  human  embryo  there  is  developed 
at  the  lower  part  of  the  face  a  broad  transverse  cleft:  this  is  the  primi- 
tive mouth.  Developed  as  it  is  from  the  face,  and  carrying  with  it 
the  covering  of  the  face,  the  lining  membrane  of  the  mouth  is  derived 
from  the  cpiblast.  The  buccal  part  of  the  epiblast  forms  a  sac  that  is 
at  first  closed  posteriorly.  Not  until  the  eighth  or  the  ninth  week 
is  a  communication  established  between  the  mouth  and  the  pharynx. 
The  mouth  and  the  pharj'nx  in  the  embryo  are  two  separate  cavities, 
the  first  having  its  origin  in  the  epiblasUc  layer,  the  second  in  tlie 
hypoblastic  layer  and  the  visceral  mesoblast.  The  glands  in  communi- 
cation with  the  mouth  are  developed  from  the  cpiblastic  hning  of  the 
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mooth.  TIk  mouth  n  covered  by  pavement  epitbefiniii  Kvnal 
deep,  the  deeper  or  jnacbed  U^-er  being  generally  columnar. 
■tuperndai  U>'er  pre:<ent.s  flattened  scales.  In  the  mouth,  as  m  tike  : 
cardnoma  Marts  either  in  the  epcthelial  strata  of  the  mucous 
or  in  one  of  its  gbndular  appendages,  in  the  farm  of  a  bard  iwMfcitf 
The  epithelial  cells  undei^o  &tt>-  degeneratkm.  so  that  when  an  olcer 
has  formed  an  atheromatous  mass  can  sometimes  be  pressed  ftoai  the 
centre  of  the  ulcer.  The  base  of  the  ulcer  is  indurated.  The  nicer. 
instead  of  showing  any  disposition  to  cicatrize,  enlarges  in  all  directions. 

The  superficial  variety',  as  in  the  skin,  manife:sts  no  tfispositioa  to 
invade  the  deep  structures.  The  nodular  \-anet>'  originates  in  the 
tubular  mucous  glands,  and  presents  under  the  microscope  a  tabular 
structure.  The  tubules  are  lined  with  one  or  more  layers  of  columnar 
epttheliaJ  cells.  This  form  from  the  ver>-  beginning  penetrates  the 
ti.ssucs  deeply  after  invading  one  of  the  maxillary-  bones  at  an  early 
stage  As  a  pnmar>-  tumor,  carcinoma  of  the  mouth  is  rarely  devel- 
oped in  localities  other  than  the  lips,  the  gums,  the  salivar>-  glands,  the 
tongue,  the  tonsil,  and  the  palate.  The  labial  gland.s  are  much  more 
numerous  in  the  lower  than  in  the  upper  lip.  and  they  are  almost  entirely 
absent  about  the  angles  of  the  mouth ;  which  absence  may  tend  to 
explain  why  carcinoma  affects  the  middle  of  the  lower  lip  more  fre- 
quently than  the  upper  lip  and  the  angles  of  the  mouth.  Carcinoma 
of  the  mouth  is  frequently  attributed  to  smoking,  but  in  the  East,  where 
this  habit  is  most  common  and  is  carried  to  excess,  carcinoma  of  the 
lip  and  the  mouth  is  wry  rare.  This  fact  would  >oem  to  pro\e.  if  smok- 
ing is  an  etiological  factor,  that  it  is  not  the  traumatism  resulting  from 
the  pi(x:.  but  the  heat,  that  is  the  active  agent,  as  lon^'  pipe-stems  are 
used  by  the  Orientiils  and  the  smoke  is  passed  through  water  before  it 
reaches  the  mouth. 

Carcinoma  of  the  mucous  membrane  of  the  check  is  sometimes 
preceded  by  a  jKitch  of  leukoplakia.  The  influence  cif  chronic  irrita- 
tion in  producing  carcinoma  is  well  shown  in  carcinomn  in  this  locality, 
a.f  the  tumor  very  often  corre.s[xmds  in  its  location  with  the  crowns  of 
prominent  upper  and  lower  molar  teeth. 

Carcinoma  of  the  gum  stiirts  often  near  the  stump  of  a  carious  tooth. 
The  bone  is  invaded  .so  quickly  that  the  disease  is  often  mistaken  for  a 
primary  bone  afrectii>n.  Lymphatic  infection  is  a  very  early  and  con- 
spicuous feature  when  the  carcinoma  involves  either  of  the  maxillary 
bones.  The  primary  tumor  is  sometimes  overlooked  in  such  cases.  A 
rapid-growing  glandular  tumor  of  the  neck  should  remind  the  sur- 
geon of  the  necessity  of  a  thorough  examination  of  the  cavity  of  the 
niouth.     Carcinoma  of  the  mouth  with  early  and  extensive  glandular 
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infection  is  a  very  rapidly  fatal  affection,  the  average  duration  of  life 
being  not  more  than  six  months. 

Radical  operations  for  carcinoma  of  the  mouth  always  require  an 
external  incision.  Intra-oral  operations  cannot  be  made  with  the  requi- 
site degree  of  thoroughness.  The  Incision  must  be  made  in  a  location 
which  affords  the  best  access  to  the  tumor,  and  In  which  the  operation 
will  leave  the  least  disfigurement.  If  the  upper  maxilla  is  implicated, 
the  same  incisions  are  made  as  for  partial  or  complete  excision  of  this 
bone.  If  the  lower  jaw  has  become  secondarily  affected,  the  floor  of  the 
mouth  is  usually  also  extensively  involved.  In  such  cases  a  horseshoe- 
shaped  incision  corresponding  with  the  lower  border  of  the  jaw  from 
one  angle  to  the  other  will  afford  ample  .space  to  remove  a  portion  of 
the  bone  and  to  clear  out  the  infected  glands  and  other  soft  tissues 
requiring  removal.  In  cases  of  extensive  carcinoma  of  the  mouth  recur- 
rence is  very  apt  to  take  place  even  after  the  mo?t  extensive  operalionSi 
owing  to  the  early  and  extensive  lymphatic  infection. 

Tonsil. — Carcinoma  of  the  tonsil  is  a  comparatively  rare  affection. 
Only  two  or  three  cases  have  come  under  observation  in  which  the 
writer  could  satisfy  himself  that  the  disease  had  its  primary  origin  in 
this  gland.  In  one  of  the  ca.scs  the  tumor  was  mistaken  for  a  long 
time  for  primary  syphilis,  and  the  patient  had  been  subjected  to  anti- 
syphilitic  treatment  for  several  weeks,  with,  of  course,  a  negative  result. 
The  infiltration  spreads  very  rapidly,  and  early  lymphatic  infection  is 
the  rule.  The  disease  in  the  course  of  two  or  three  months  extends  to 
the  base  of  the  tongue,  the  pillars  of  the  soft  palate,  and  the  pharynx. 
Salivation,  pain,  and  dysphagia  are  early  and  distressing  .symptoms. 
As  soon  as  the  disease  reaches  the  entrance  of  the  larynx,  hoarseness 
and  difficult  breathing  set  in.  As  the  disease  occurs  only  in  persons 
advanced  in  years,  the  diagnosis  is  not  attended  by  any  difficulty.  The 
malignancy  of  the  tumor  is  pronounced  by  the  clinical  course,  and  all 
that  remains  for  the  surgeon  to  do  is  to  differentiate  between  carcinoma 
and  sarcoma.  In  carcinoma  ulceration  commences  at  an  earlier  .stage 
than  in  sarcoma,  and  is  more  constantly  attended  by  infection  of  the 
lymphatic  glands,  which  infection  is  exceptional  in  sarcoma. 

Ofirati'.-e  Treatment  of  Carririama  of  the  Tonsil. — The  removal  of  a 
malignant  tumor  of  the  tonsil  is  one  of  the  most  difficult  operations  in 
surgery.  At  the  lime  the  operation  is  performed  the  disease  has  usually 
extended  far  beyond  the  limits  of  the  organ  primarily  affected.  The 
tumor  must  be  exposed  by  an  external  incision,  with  or  without  tem- 
porary resection  of  the  inferior  maxilla.  O.  Weber  recommended 
temporary  resection  of  the  inferior  maxilla  at  a  point  corresponding 
with  the  third  molar.     The  articular  end  of  the  bone  Is  then  turned 
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apwzrd  with  the  mA  liaiue*.    The  ascending  plufyngcU.  littgiMl.fiuaal. 

and  cvofid  arteries  on  reatfily  be  tied  in  Una  indsion.    Htlculicz  adt'ucs 

■n  external  bicMon  cxteading  frofn  the  fflaMiOid  proccn  to  die  h>-otd 

bone,  aAcr  which  the  ucending  ramus  of  the  jaw  U  denuded  of  its 
um  it'ttn  the  triM^rtion  of  the  ma«?M:ter  muscle  as  high  up  as 

poaMble,  whereupon  the  ascending   ramus  of  the  jaw  is  enucleated. 

The  tonMllar  region  is  now  freely  exposed.     Langenbcck  recommends 

tcni|>fifary  resection  of  the  mferior  maxilla 
(I-'ig,  168).  Chocver  of  Boston,  who  recom- 
mciidti  an  incision  along  the  antcnor  border 
of  the  «temo-clcido- mastoid  muscle  from  the 
external  car  in  a  downward  direction,  reports 
several  cases  operated  upon  successfully  by 
thin  method  In  two  cases  in  which  this  ope- 
ration Was  pcribnncd  by  the  writer  he  resorted 
to  Kochcr's  incision  for  the  removal  of  the 
tongue,  and,  although  both  operations  proved 
exceedingly  difficult,  he  was  satL>ified  with  the 
room  afforded  by  the  incision. 

Iodoform -gauze  drainage  should  be  em- 
ployed both  for  the  purpose  of  arresting 
[Mrcnchyniatous  oozing  and  to  afford  a  free 
outlet  for  the  primary  wound -secretions.     If 

tcnipontry  rcM-iticm  cif  itic  inferior  maxilla  is  practised,  the  intentional 

fractiirc  it  NUliirLii  willi  silver  wire  or  witli  chromicized  catgut  after  the 

extirpation  of  the  tumor. 

Tonyun. — Carcinoma  of  the  tongue  is  one  of  the  most  distressing 

of  all  Nurgical  iiffcctionH.    Unfortunately,  the  tongue  is  rather  frequently 

the   «cHt   of  ciirtinoma.     The 

lingual  ^hindi  .ire  distributed 

ut  the  riii>l  of  llic  loTitjne,  on 

the  ?.idc!t,  ;in(l  al  tliL-  ;ij)ex,  and 

it  IN  in  these  localitifH  that  the 

tumor  h.'i?s  niDit  fre<|iicntly  \\s 

.tlai'tiiin-i»iirit.   Vixy  frcipicntly 

the  location  of  the  tumor  cor- 

rc!*]ton(l>  Willi  .1  source  of  irri- 

t;itinii    L'.iui(.-d   l)y  :i  prominent 

or  cariouN  tooth,     Mechiinical 

trrit.ilion    frnni    sucli  ;i  source 

continued    fur   any    length   of 

time  19  very  apt  lo  become  an  influential  exciting  cause.     The  propor- 


ffM>  iH.— Vioinol    Itictilnm 

tgnU;    '.   (Aoi     l^nfaulltck  ,     *, 
■A»  Mlliullo 


Kru.  i^j  'CArelnoinii  nf  rhc  ranEuc.ihowInn  Lu  pApillvr 
■  tiuclurrj^  xnulnficrW  Fniilic  CUrliol. 
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tjon  of  female  to  male  patients  is  about  i:j.  In  the  early  stages, 
before  ulceration  has  become  extensive,  the  tumor  retains  on  its  sur- 
face the  papillary  structure  of  the  tongue  (Fig.  i6c)\  Infiltration  from 
the  surface  soon  results  in  the  formation  of  epithelial  nests  in  the 
underlying  vascular  connective  tissue.  The  epithelial  cells  are  closely 
packed  in  concentric  layers  in  the 
alveoli  of  the  stroma  {Fig.  I70). 

Bc-sides  chronic  irritation,  the 
most  frequent  exciting  causes  of 
carcinoma  of  the  tongue  are  psori- 
asis, leukoplakia,  ichthyosis,  and 
other  chronic  inflammatory  afiec- 
tions  of  the  surface  of  the  tongue 
— a  strong  argument  that  chronic 
inflammatory  aflections  are  a  fre- 
quent direct  and  indirect  cause  of 
carcinoma.  Usually  carcinoma  of 
the  tongue  is  a  rapidly  fatal  dis- 
ease, resulting  in  death  within  two  years.  Wolfler  has  called  attention 
to  a  more  chronic  form  of  carcinoma  of  the  tongue  in  which  a  small 
flat  carcinomatous  ulcer  may  remain  in  a  latent  condition  for  many 
years.  The  tumor  makes  its  appearance  at  the  margin,  tip.  or  dorsum 
of  the  tongue,  as  a  firm  nodule  which  soon  begins  to  ulcerate  in 
the  centre.  The  infiltration  and  induration  are  well  marked  from  the 
beginning.  The  primary  tumor  seldom  or  never  occupies  the  posterior 
third  of  the  organ.  Glandular  infiltration  is  an  early  sequence,  and  the 
floor  of  the  mouth  becomes  involved  at  an  early  stage. 

The  pain  in  carcinoma  of  the  tongue  is  quite  severe  and  of  a  sharp, 
stinging  character,  extending  also  in  the  direction  of  the  ear.  The 
surface  of  the  ulcer  is  either  papillarj'  or  covered  by  gangrenous  shreds. 
The  induration  of  the  base  and  margins  of  the  ulcer  remains  through- 
out. Profuse  salivation  and  difficulty  in  swallowing  and  in  .speech  are 
conspicuous  clinical  features. 

In  the  difierential  diagnosis  tuberculosis,  gumma,  traumatic  ulcer, 
and  actinomycosis  must  be  considered.  Tuberculosis  of  the  tongue 
occurs,  with  few  exceptions,  only  in  persons  suffering  from  pulmonary 
tuberculosis.  The  tubercular  sputum,  coming  in  contact  with  some 
abrasion,  results  in  inoculation.  The  tubercular  ulcer  is  covered  by 
fungous  granulations,  and  lacks  the  indurated  base  and  margins  of  car- 
cinoma. Syphilitic  lesions  h.ive  frequently  been  mistaken  for  carci- 
noma, and  ;'/!*(■  vtrsd.  Gumma  of  the  tongue  is  usually  associated  with 
Other  syphilitic  manifeatationsof  the  tongue  or  of  the  cavity  of  the  mouth. 


294 


PATHOLOGY  AND  TREATMENT  OF  TVMOltS. 


The  tongue  itself  is  often  deeply  fissured     General  b)7CTplasia  of  the 

lymphatic  gUnds  is  an  indication  of  syphilis,  while  regional 

sptaks  in  &vor  of  tuberculosis.     A  gumma  of  the  tongue  is  not  brfre-'' 

qucntly  the  starting-point  of  a  carcinoma.     This  complication  must 

therefore  be  looked  for  in  syphilis  of  the  tongue.     If  any  doubt 

as  to  the  diUcrcntial  diagnosis  of  carcinoma  and  syphilis, 

of  a  section  of  the  tumor  ' 
the  microscope  will  clear  up  the 
uncertainty.   In  actinomycosis  of 
the  tongue  the  discovery  of  acti- 
nomyces  under  the  microscope 
will  render  the  diagnosis  positive. 
The  prognosis  of  cardnoma 
of  the  tongue  is  alwa>'s  grave. 
Many  of  the   reported  perma- 
nent cures  effected  b)'  operation 
were  undoubtedly  cases  in  which 
a   gumma  was   mistaken  for  a 
carcinoma.    Billroth  and  Kocher 
claim  that  the  results  after  op- 
erations  for  carcinoma   of  the 
tongue  are  as  favorable  as  those 
after  operations  for  carcinoma  of 
other  organs.   Winiwarter's  sta- 
tistics show  that  the  mortality 
of   extirpation   of   the    tongue, 
which  formerly  was  very  great, 
has   been   reduced  to   17.6  perj 
cent.     The  diagnosis  should  be ' 
made  early,  and  useless   treat- 
ment by  the  application  of  caus-, 
tics,  etc.  should  give  way  to  anj 
early  and   thorough   operation. 
Radical  Operations  for  Carcinoma  of  the  Tongue. — In  all  operations' 
upon  the  tongue  it  is  very  important  to  disinfect  the  whole  cavity  of  thsi 
moiilh,  as  advised  by  Billroth,    The  fear  of  hemorrhage  has  in  the  pasti 
induced  surgeons  to  substitute  for  the  knife  and  scissors  the  ecraseurorj 
the  galvano-caustic  wire.    The  employment  of  these  instruments  did  not 
alwaysprcventhemorrhagewhen  the  tongue  was  amputated  near  its  base, ' 
and  for  this  and  other  substantial  reasons  ihcy  have  almost  entirely  been  , 
abandoned.     Mr.  Hutchinson  continues  to  use  the  ccrascur,  but  he  hasj 
few  imitators.     In  all  operations  on  the  tongue  the  organ  should  be' 


Fig.  171, — Syphilitic  nodule  uid  fivun  of  ibv  longue 
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pierced  in  the  middle  line  near  the  tip  with  a  large  needle  armed  with 
heavy  silk,  With  this  thread,  which  is  tied  at  the  end,  the  tongue  can 
be  drawn  and  held  in  any  direction  during  the  operation.  Preliminary 
ligation  of  one  or  of  both  lingual  arteries  as  a  prophylactic  measure 

against  hemorrhage  is  seldom  prac- 
tised at  the  present  time,  and  is 
not  to  be  recommended.  Some  sur- 
geons employ  temporary  hemostatic 


Fjo,  17a  — Tempotiiry  cDniirKiianoFnne-liHlf  of  the 
tonpie  ifhtt  EAm>rch  and  Kaw^iEiJii, 


Ftc.  17J.— Tempormry   conHriciion  of  ih*   whole 
I4n^e  iX  Iti  buc  tdTicr  EsmMrth  and  Kowalfif ) 


measures  during  the  operation  (Figs.  172,  173).  In  applying  temporary 
constriction  the  tongue  is  pierced  in  the  middle  at  its  base  with  a  large 
needle  armed  with  a  long  and  strong  silk  suture.  If  it  is  the  intention 
to  constrict  only  one  side,  the  needle  is  liberated  and  the  suture  is  tied ; 
if  the  whole  tongue  is  to  be  rendered  bloodless,  the  thread  is  cut  near 
the  needle  and  tlie  two  threads  are  tied  on  opposite  sides.  The  writer 
has  tunnelled  the  base  of  the  tongue  in  the  middle  line  with  a  small 
pair  of  hemostatic  forcep.s,  and  has  drawn  through  the  tunnel  a  small 
rubber  tube  about  twelve  inches  in  length,  cut  it  in  the  middle,  and 
con.stricted  each  side  by  tj-ing  the  rubber  ligatures  firmly  enough  to 
interrupt  both  the  arterial  and  tlie  venous  circulation.  This  method 
of  elastic  constriction  is  to  be  preferred  to  the  use  of  silk  ligatures. 
If  the  surgeon  has  reliable  assistants,  preliminary  elastic  constriction  is 
unnecessary,  even  if  the  entire  tongue  is  to  be  removed. 

If  the  tumor  is  small  and  can  be  removed  effectually  through  the 
mouth  by  a  wedge-shaped  excision,  the  tongue  is  rendered  accessible 
by  the  use  of  Whitehead's  gag.  The  operation  through  the  mouth  is 
apphcablc  when  the  tumor  occupies  the  anterior  third  of  the  tongue. 
The  line  of  incision  should  be  made  at  least  three-quarters  of  an  inch 
distant  from  the  palpable  margin  of  the  tumor.  The  thread  with  which 
the  tongue  is  drawn  forward  is  inserted  in  such  a  manner  that  it  can  be 
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used  as  a  suture  after  cxrUion  nf  the  tumor  (Figs.  174-177).    After  the 
tongue  has  been  drawn  well  forward  llie  excision  is  made  cither  with 


Fig.  ir^.— iBtcriLi'fi  ul  ir.k<;rlph  lulurc 


Fic   17^ — Rarliion  uf  himfi'  Ul^  Eimiircli). 


the  knife  or  with  scissors.  The  hemorrhage  is  readily  controlled  by 
accurate  suturing.  The  deep  sutures  should  include  all  the  tissues, 
and  if  there  is  any  tendency  to  inversion  of  the  mucous  membrane,  this 


Fic,  1 76.— Tying  aK  5rsLiuliire  (alter  EfTuarchJ-  Fj4».  J  77  — -Opf^r.:!.^ lj.ijIgic<1  fuller  £tmvch). 

tendency  should  be  averted  by  the  use  of  a  few  superficial  fine  catgut 
sutures. 

Whitehead  removes  the  entire  tongue  through  the  mouth  with 
scissors,  and  immediately  grasps  and  ties  the  lingual  arteries.  Few 
surgeons  perform  Whitehead's  operation — not  because  it  is  difficult  and 
cannot  be  done  safely,  but  because  cases  which  require  amputation  of 
the  entire  tongue  are  complicated  by  regional  infection,  the  treatment 
of  which  requires  an  external  incision.  Langcnbeck  makes  an  incision 
from  the  angle  of  the  mouth  downward,  and  divides  the  inferior  maxillS 
transversely  in  the  line  of  the  external  incision  (Fig.  178}.  The  ends 
of  the  bone  are  then  drawn  apart  sufficiently  to  secure  free  access 
to  the  base  of  the  tongue.  After  completion  of  the  amputation  the 
bone-ends  are  brought  in  apposition  and  are  sutured  with  silver  wire. 
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Regnoli  devised  an  operation,  later  modified  by  Billroth  (Fig.  179), 
by  which  tlie  base  of  the  tongue  can  be  made  freely  accessible  without 
dividing  the  inferior  maxilla.  The  cavity  of  the  moulh  is  opened  by  a 
horseshoe- shaped  incision  corresponding  with  the  lower  border  of  the 
jaw;  the  cavity  of  the  mouth 
being  opened,  the  tongue  is 
drawn  forward  through  the  in- 
cision sufficiently  to  bring  its 
base  ivithin  easy  reach.  More 
recently.  Kocher  devised  an 
incision  by  which  the  base  of 
the  tongue  is  reached  from  the 
side  without  dividing  the  jaw 
(Fig.  180).  This  incision  is  com- 
menced below  the  car,  and  is 
carried  along  the  anterior  mar- 
gin of  the  stern  o-cleido-mastoid 
muscle  about  five  inches,  when 
it  is  directed  forward,  and  by  a 

small  turn  upward  is  made  to  terminate  near  the  symphysis  of  the  chin. 
The  flap  of  skin  is  then  raised  as  far  as  the  lower  border  of  the  jaw,  and 
through  this  space  the  base  of  the  tongue  is  reached.  The  tongue  is 
then  drawn  through  the  incision  and  is  amputated  in  the  usual  manner. 


Fic  17B. — AmputJilioD  of  Ihc  longuc  by  I^ngenWli'* 


FlG'  iT^.—.AiPitLitiiiLun  (^r  [he  i&itgiiejiccoTdInf 


till ^ki f  L »UII    «JP      LI»C    LT>P| 

10  Rcgnoli-BiUiuih. 


Fig   >ao  — KDchcr"*  ind^'on  In  amputiiElon  oT  ihc 


Kocher's  incision  affords  the  surgeon  an  excellent  opportunity  to  remove 
ail  the  submaxillary  and  submental  lymphatic  glands,  but  does  not  expose 
the  base  of  the  tongue  as  freely  as  the  Regnoli-Billrolh  method.  From 
experience  the  writer  is  satisfied  that  the  Kocher  method  is  well  adapted 
for  partial  removal  of  the  tongue,  but  when  the  entire  organ  is  to  be 


•WE 


298         PATHOLOGY  AND   TREATMENT  OF  TVMtOtS. 

amputated  the  Rcgnoli- Billroth  mc-thod  deserves  the  pfdmnoCL 
the  tonfjue  has  b(.-<.-n  drawn  well  forward,  before  making  the  i 
it  has  been  th<:  habit  of  the  writer  to  insert  on  each  side  of  the  base  of 
the  tongue  an  additional  traction-suture,  H-hh  which  to  catitml  the 
stump  later.      This  is  an   exceedingly  important   precautioii.      After 
dividing;  the  ton(;ue  by  one  stroke  of  the  knife  as  br  at  the  "**'<fiiii 
line,  the  lingual  arter>-  is  t;ras[x.-d  and  tied.     The  lingual  arteiy  on  Ae 
(opposite  side  is  dealt  with  in  a  similar  manner  after  the  ampotatfon  has 
been  completed.     The  jiarcnchymatous  oozing  is  moderate,  and  is  coo- 
trollcd  by  suturing;  the  stump.     It  is  advi.sable  to  remove  as  much  of 
the  floor  of  the  mouth  a.s  nece>sur)',  and  all  the  infected  lymfrfkatic 
glands,  before  the  tongue  is  amputated.     The  writer  always  resorts  to 
pirtial   anesthesia   in   jxrrfnrming   the   o[x.'ration,  for  the   purpose   of 
securing  the  patient's  co-ii]>eration  in  preventing  the  entrance  of  blood 
into  the  lar^'iix.     The  two  traction   sutures  arc  brought  out  of  the 
mouth,  and  arc  used  in  fi.vinj;  the  stump  in  proper  position  for  a  day 
or  t\vi>  after  oix:ration.     The  wounil  is  covered  with  adhesive  iodoform 
gauze  or  with  Whitehead's   iK-nzoe  mixture.     The  external  wound  is 
closed  except  ;it  .1  |>oint  tx.v.t  athipted  for  drainage.      If  necessary,  the 
[xiticnt  is  n<^urished  f'>r  a  few  days  by  intnxlucin;^  food  into  the  stomach 
through  an  elastic  tube  or  by  rectal  feeding.     A  saturated  solution  of 
boric  acid  should  be  used  freijuently  as  a  gargle  or  mouth-wash.    Care- 
ful attention  in  the  after-treatment  is  of  great  importance  in  the  preven- 
tion of  acute  piilnmnarj'  complications.     The  functional  results   are 
.s;itis factory   after  coniplctc    exlirpatiim    of    the    tongue.      It   has   been 
ascertained  that  the  criminals  in  I'l'iMa  wlm  were  formerly  punished  by 
cutting  out  of  the  tongue  recovered  spvirli  sufficiently  to  make  them- 
selves understood.     The  same  lias  been  obserx'cd  after  amputation  of 
the  entire  tongue  for  carcinoma.     The  function  of  deglutition  is  pre- 
served almost  t<i  [>erfection. 

Parotid. — Carcinoma  of  the  parotid  gland  docs  not  occur  in  persons 
less  than  forty  years  of  age.  Carcinoma  of  the  salivary  glands  is 
notoriously  malignant.  The  acinous  variety  begins  as  a  proliferation  of 
the  columnar  cpithelia  of  an  isolated  embryonic  lobule  of  the  gland 
(Fig.  i8[).  The  stroma  is  usually  .scanty  in  this  variety.  The  tumor 
grows  rapidly  and  gives  rise  to  early  lyni|)liatic  infecli(ni.  Weber 
described  a  form  of  carcinoma  of  the  parotid  that  closely  resembles 
hard  carcinoma  of  the  breast.  Tlie  tubular  variety  bi'gins  in  the  distal 
branches  of  the  salivary  duct,  in  the  form  of  epithelial  pearls  of  colum- 
nar epithelial  cells  which  arrange  themselves  in  the  form  of  tubules, 
which  multiply  and  grow  into  the  substance  of  the  gland.  A  rapid- 
growing  tumor  of  the  parotid  gland  in  a  perst)n  fifty  or  more  years 
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of  age  is,  with  very  few  exceptions  indeed,  a  carcinoma.  The  capsule 
of  the  gland  is  perforated  at  an  early  stage,  when  the  tumor  involves 
the  overlying  skin  and  the  neigh- 
boring organs.  The  external 
ear,  the  matar  bone,  and  the 
ascending  ramus  of  ihe  inferior 
maxilla  are  frequently  impli- 
cated. In  two  cases  that  have 
come  under  the  writer's  obser- 
vation paralysis  of  the  facial 
nerve  existed  at  the  time  tlie 
operation  was  performed.  Re- 
gional infection  extends  to  the 
di:ep  lymphatics  of  the  neck. 

Exiirpation  of  the  Parotid 
Glnnd. — Extirpation  of  tlie  par- 
otid gland  was  first  jierformcd  in 
America  in  1804  by  the  father 
of  J.  Collins  Warren.  Brainard 
of  Chicago  performed  tho  opera- 
tion a  number  of  times,  and 
strongly  maintained  its  feasibility.  Konif;  advises  in  the  aged  a 
partial  excision  of  the  gland,  with  a  view  of  preventing  facial  paral- 
ysis if  the  tumor  is  not  large.  The  writer  is  of  the  opinion  that 
partial  removal  of  the  parotid  gland  for  carcinoma  is  an  unjustifiable 
and  unsurgical  procedure,  as  recurrence  is  sure  to  take  place,  and  the 
recurrent  tumor  grows  more  rapidly  than  the  primary  growth.  Carci- 
noma  of  the  parotid  gland  ituUcates  complete  remofal  of  the  gland  with 
all  other  infected  tissues,  and  is  ahvays  followed  by  permanent  facial 
paralysis.  The  writer  has  removed  the  parotid  gland  for  carcinoma 
six  limes  without  a  death,  and  has  never  observed  serious  consequences 
from  the  facial  paralysis.  In  one  case  there  was  removed,  in  addition  to 
the  tumor,  the  entire  external  ear;  in  another,  the  malar  bone  and  part 
of  the  superior  maxilla;  and  in  a  third,  the  ascending  ramus  of  the  in- 
ferior maxilla  with  the  parotid.  The  overlying  skin  is  generally  found 
affected,  and  must  be  excised  with  the  tumor.  Preliminary  ligation 
of  the  external  or  common  carotid  artery  is  unnecessary,  as  the  external 
carotid  artery  can  be  ligated  in  the  wound  toward  the  completion  of  Ihe 
operation.  I.iston  and  Dieffenbach  recommended  intracapsular  enucle- 
ation. Roser  removed  the  carcinomatous  parotid  gland  piecemeal 
(m  o  reel  I  em  en  t). 

The  capsule  of  the  gland  should  invariably  be  removed  with  the 
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tumor.     If  a  Urge   area   n(  skin  ha.^  to   be  exdsed,  the  part  to  be 
rcino\x-d  sh'tuld  be  indutkrd  betwcxn  two  elliptical  incisians,  tike  lower 
an(;li-  of  the  cUip^*  corrtr-p'mdint;  with  the  point  where  the  ^lft^^*»^f■ 
carotid  artcr>'  ii  to  be  lt;;ateci.     The  temporal  aner^'  is  l^ated  oa  the 
distal  side  and  is  i^-curcd  by  comprcsnion-forceps  on  the  praodiiial  side. 
The  uh'>!c  mas'-  U  carefully  dissected  all  around:  the  dissectioa  must 
be  cxtc-nrlcd  to  the  styloid  process  of  the  temporal  bone.     As  soon  as 
the  external  carotid  artery  comes  in  view  it  is  isolated  and  is  grasped 
with  a  pair  of  hemo-tatic  forctp-.  the  tumor  is  remo\-ed.  and  the  artery 
i.s  tied.     The  wiunrl-'-urfece  b^■i^^J  lar;;e.  it  is  nccessa^^■  to  cover  it  ly 
a  plastic  "|M.-ration.  which  can  be  flr>ne  by  taking;  a  pedunculated  flap 
from  the  fi*relii;i(!  or  the  ticalp.     The  -calp  defect  is  then  co\'ered  with 
Thiersch's  ^nifi-.     In  the  ca^e  in  which  the  writer  had  to  remove  the 
external  ear  uJlh  the  parotid  a  iitlle  '•{K-nin(;  was  made  in  the  large 
.•ikin-flap,  this  (^jeniny  corre>i>i)n(iiiif^  with  the  location  of  the  external 
meatus,  and  thui  the   function  'if   hearing  wa^   preserved  almost  to 
perfectiiin. 

If  the  skill  over  the  tumor  can  l>e  preserved,  the  writer  exposes  the 
paroti<l  (^iand  by  a  curved  InLision.  with  the  convexity  directed  down- 
ward, extendinf;  from  tin;  ni.ist'ijd  process  to  near  the  malar  prominence, 
turns  this  flap  upward,  and  tlirn  proteeiU  to  rcmiive  the  tumor  as  has 
been  r|(:sf:ril>e(l.  The  result^,  ;ift(  r  this  operation  compare  favorably 
with  those  of  removal  of  tin-  lina'^t  for  carcinoma.  If  the  deep  cervical 
({lanrls  are  infected,  the  inci-.ioti  ninst  be  extended  downward  a1(H)g 
the  anterior  border  of  llji;  stiTno-i;li  i(lo-nla^toil^  mu'-cle.  Carrinoma 
of  ihv  piimliii  i^liimi  shi'iilil  hi  r,mir,-iil  iis  nir/v  iiud  its  thorougldy  as 
posiibli'.  and  ihv  patiiiil  miisl  hr  iiiiii/i-  to  iiiiif:  r.\liu!ii  /Iml  the  price  lu 
pays  Jor  It  riiiiiiiil  opirutioii  iiiihulis  iin-iiriiiNv  a  pinnaiitnt  facial 
paralysis. 

Thyroid. — ('areinonia  of  tin-  thyroid  i;laii(l  is  verj-  rare  in  the 
United  St.iles.  Mali^'iKinl  di.ia-M-  of  ihi-.  ^Iimd  is  usu^dly  [is.soctated 
with  adenoma  or  with  mbsiuiitic  struma,  and  is  coii.se(]uentIy  more 
prevalent  in  localities  where  these  afli-clioTis  are  cndLTnic.  Carcinoma 
of  the  thyroid  (;land  prestriits  .-in  additional  iiit>;r('>t  from  the  fact  that 
such  tumors  are  by  no  means  limited  to  the  thyroid  fjland.  Accessory 
thyroitl  (flanil.s  are  c|nite  fre(|iiently  found  in  liie  nci;;lil)orin)od  of  the 
thyroid,  but  thynml  tis.sue  has  a  nnich  nuire  dilfiisL'  distribution  in 
different  parts  of  the  body.  It  has  been  found  in  the  brtjncliial  glands, 
in  the  lun^.s,  am!  in  the  bones  in  cases  where  the  thyroid  was  enlari^cd, 
ami  its  presence  in  these  .situations  has  been  re-^arilod  as  an  example 
of  metasta.sis.  Accordintj  to  Hana,  thyroid  tissue  occurs  close  tn  the 
aortic  arch  in  the  doj;.     The  hyoid  glands  of  Zuckerkantli  and  Kadyi, 
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wliicli  art  well  described  by  Streckeisen,  consist  of  remains  of  the 
thyroid  duct  and  of  gland-tissue,  and  may  become  the  seat  of  malig- 
nant as  well  as  benign  tumors. 

Heterotopic  tumors  composed  of  thyroid  tissue  are  excessively  rare. 
Morris  in  18S0  described  a  case  of  pulsatile  tumor  of  the  skull  in  which 
it  was  shown  under  the  microscope  that  the 
tumor  was  composed  of  thyroid  tissue  (^Fig. 
182).  Coats  reported  a  similar  cast:.  Gussen- 
baucr  found  sucli  a  tumor  in  the  vertebra;. 
That  such  a  matrix  should  occasionally  serve  as 
a  starting-point  of  carcinoma  should  be  remem- 
bered when  a  primary  carcinoma  is  found  in 
tissues  normally  devoid  of  epithelial  cells. 

Carcinoma  of  the  thyroid  i>land  is  met  with 
most  frequently  in  persons  from  thirty  to  fifty 
_  years  of  age.  The  tumor  infiltrates  the  gland- 
tissue,  and  soon  perforates  the  capsule  and 
extends  to  the  surrounding  tissues,  rendering 
the  tumor  immovable.  Extension  in  the  direction  of  the  trachea  gives 
rise  to  hoarseness  and  dyspnea.  Destruction  of  the  recurrent  laryngeal 
nerves  results  in  paralysis  of  the  vocal  cords.  Wolfler  describes  a 
malignant  adenoma  of  the  thyroid  gland — a  tumor  which  under  the 
microscope  exhibited  the  same  appearances  as  an  adenoma,  but  which 
clinically  pursued  the  same  course  as  carcinoma.  Histologically  he 
recognizes  three  varieties:  1.  Alveolar  carcinoma;  2.  Cylindrical-celled 
carcinoma;  3.  Squamous-celled  carcinoma. 

Carcinoma  of  the  thyroid  usually  proves  fatal  within  a  year.  It 
-vtarts  most  frequently  in  a  pre-existing  miasmatic  struma  or  adenoma. 
If  a  goiire  that  hiis  nmaintti  stationary  for  a  long  time  covinifiices  to 
increase  nipiiily  in  she  ivithoiit  any  fifparent  cause,  it  is  more  than  prob- 
able that  it  lias  become  the  seat  of  a  carciiiaina,  either  by  the  tissues 
composing  the  pre-existing  pathological  product  having  undergone  malig- 
nant transformation,  or  from  the  tin>elopment  of  a  carcinoma  from  a 
separate  matrix  of  embryonic  cells  within  or  in  the  immediate  I'icinity  of 
the  infectirc  rwelling  or  the  benign  tumor,  Kaufmann  recommended  as 
a  means  of  early  and  positive  diagnosis  puncture  of  the  tumor  and  exam- 
ination under  the  microscope  of  fragments  of  tissue  removed  in  tlus  way. 

Extirpation  of  the  Thyroid  Gland  for  Carcinoma. — The  only  surgical 
treatment  of  carcinoma  of  the  thyroid  gland  is  early  and  thorough  excis- 
ion. The  removal  of  a  carcinomatous  tumor  of  this  gland  is  a  much 
more  difficult  task  than  the  enucleation  of  an  adenoma  or  a  cyst,  as  the 
tumor  has  usually  perforated  the  capsule  of  the  gland  before  the  opera- 
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t!on  is  undertaken.     The  cxdston  of  a  cardnotna  of  the  tli>Toid  gland 
necessitates  ligation  of  numerous  and  targe  veins  (F^  183.  184X     A 
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curved  transverse  incision  with  the  convexity  directed  downward  will 

afibrd  ihe  best  access  to  the  base  of  the  tumor.     The  large  veins  should 

be  divided  between  a  double  ligature,     A  very  useful  instrument  in 

making  the  dissection   is  Kocher's  director  (Fig.  185). 

Venous  hemorrhage  is  more  to  be  feared  than  arterial 

hemorrhage,  and  is  more  difficult  to  control.     Injury  to 

the  recurrent  laryngeal  ner\e  has  frequently  happened 

during  operations  for  malignant  disease  of  the  thyroid. 

Permanent  paralysis  of  the  vocal  cord  on  the  same  side 

is   a  constant  resuh   of  this   accident.     If  the   trachea 

has  become  involved,  it  is  generally  opened  during  the 

operation,  and  a  tracheal  cannula  should  be  inserted  at 

once. 

The  results  of  operations  for  malignant  disease  of  the 
thyroid  gland  have  not  been  very  encouraging.  Local 
recurrence  is  the  rule,  even  if  the  infected  lymphatics  are 
carefully  removed  with  the  tumor.  The  operation,  how- 
ever, is  one  of  great  palliative  value,  and  is  the  only  means 
of  preventing  death  from  suffocation.  In  operating  for 
malignant  disease  of  the  thyroid  the  whole  gland  should 
be  removed,  as  it  is  much  better  for  the  patient  to  run 
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becoming  later  the  subject  of  cachexia  striimipriva  than  to  take  the 
chances  of  an  early  local  recurrence. 

Manunary  Gland. — The  greatest  interest  centres  in  carcinoma  of  the 
mammary  gland,  owing  to  the  great  frequency  with  which  this  organ  is 


Pjo,  iB4, — FnHH  cdrdnnmnof  rnamjnArr  gland » thawing  InfilEriiiion  of  cannecHve-liuup  tpjics  with 
CAKJDQDU-ccLli :  comieciLTC'tLuuc  cndathclla  caci  be  «ecD  m  placot  lining  ihc  CDDnctdvc-lltauc  Kpaccf; 
X  *v*  filler  Zioini). 

affected.  The  frequency  of  carcinoma  as  compared  with  other  tumors 
of  the  breast  is  very  great,  as  Billroth  found  in  440  tumors  of  the  breast 
that  only  in  18  per  cent,  were  the  tumors  of  a  non-malignant  character. 


posed  and  the  amount  and  arrangement  of  its  stroma.    The  embryonic 
matrix  from  which  it  develops  is  always  derived  from  the  epiblast,  but 


Fio.  i&j.— Tubulur  cairfnoiiu  in  cytilt  tumor  of  ihc  hrea«i ;  natural  tin  (Suijleiil  Clinic,  St.  Joiepti't 
Hi4pLtat,  ChicdgD):  d.mniaf;  ^.pcdldc;  f,  c»vity  of  cyiti  r/,  normid  j^ianil'IbuQ ;  f,  uUpMc  ILvatwjX 
pin  luppoTtins  lutnor. 

the  morphology  of  the  cells  is  determined  by  the  part  of  the  gland 
which  the  matrix  represents.  The  product  of  tissue -pro  life  rati  on  rep- 
resents either  the  acinous  or  the  duct  portion  of  the  gland. 


Pu.  19a— Section  I'rvm  lurnur  thttwn  in  Pi|urc  1^1  ^  V  iSt ;  <i.  alTcolaicd  etronu  ififiimtacl  in  lame  pttcti 
tiy  tmoii  cciEt;  6,  CDliimn*'  Epkhtlial  CEli^  filling  Eulrulkr  &pjcci. 

Acinous  Variely. — In  this  variety  the  cells  are  packed  in  the  alveoli 
of  the  stroma  very  much  in  the  same  manner  as  in  carcinoma  of  the 

3D 


306 


PATHOLOGY  AND  TXEATME.VT  OF  TVI 


sldo  (Fig.  187).  If  ihc  alreoE  »n  large,  we  apak  ct  *  ahreobr  cstci- 
Doau,"  althoogb  tbc  «tro(ia  of  all  CMcinutnate«  tODOCS  presents  an 
alvcoUtnl  structure  (F^.  1S8).  If  the  inrcnch)itu  o{  tbc  tnmov  pre- 
dominates greatly  over  its  connectivc-tissoc  strotna.  the  tumor  is  soft  and 
voy  vascular,  corresponding  with  what  was  Sormeiiy  called  'cnccpb- 
aloid  "  or  **  mctiulUtry  "  cuvxr.  If  the  ttimor  is  hard  and  nodulatcii. 
it  answers  to  what  is  still  being  desciibed  as  "scirTbit&~  If  tbc  ccUuUr 
elements  or  the  stroma,  or  both,  undergo  sucb  extensive  colkmj  degcn- 
etation  that  the  tumor  is  largely  composed  of  colloid  nutcml.  it  has 
been  cuslomar>*  to  call  such  a  lumor  a  "  colloid  cancer."  In  acinous 
carciaoma  of  the  mammary  gland  the  celb  infiltrate  the  connective^ 
tissue  spaces  around  the  primary  gronlh,  and  the  tumor  increases  in 
size  (Fig.  186). 

Tubular  I  'aruly. — ^Tubular  carcinoma  frequently  takes  its  starting- 
point  in  a  pre-existing  cystic  disease  of  the  duct^  of  the  gtand.  The 
cells  arc  either  columnar  or  resemble  columnar  eelb  which  line  duct- 
spaces  or  infiltrate  the  connective-tissue  stroma  (see  Plate  5).  Tubular 
carcinoma  is  less  malignant  than  the  acinous  variet>'.  In  one  case  the 
writer  found  in  the  breast  of  a  woman  th)rt>'-fi\-e  >-ears  old  a  tubular 
carcinoma  which  liad  exi^^ted  for  six  months,  and  during  this  time  it 
had  rcaclicii  the  size  of  a  walnut.  Tlie  skin  over  the  tumor  remained 
unafTcctcd,  and  the  nipple  was  not  retracted.  Distinct  Huctuation  was 
fell.     The  cyst  was  excised.     On  laying  it  open  a  small  quantity'  of 

mucoid  material  escaped.    The 
interior  of  thecj-st  was  occupied 
by  a  pedunculated  papillary  tu- 
mor (Fig.  189).     Dr.  Mellish, 
who  examined  the  tumor  and 
made  the  drawings,  traced  its 
pedicle  to  the  orifice  of  a  duct- , 
like  tract  in  the  gland-tissue.  J 
Thi.'i  blind  tract  could  be  fol-l 
lowed  to  the  depth  of  about  a ' 
quarter   of  an   inch   into   the 
substance  of  the  gland.   Therej 
is   no  doubt    that    the    tiimor^ 
developed  from  the  wall  of  a  , 
pre-existing  duct,  and  that  it 
caused    by    its    presence    in- 
creased secretion  and  retention  of  the  secretions  which  produced  the 
cyst.     Sections  of  the  tumor  showed  a  well-marked  alveolated  struc- 
ture of  its  slronia,  its  .spaces  filled  with  columnar  epithelial  cells. 


Inticn  of  ihc  itrumii  by  imall  luund  ccIJi  ^aficr  KonlK 
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In  typical  tubular  carcinoma  the  tubular  arrangement  is  preserved 
in  the  new  portions  of  the  tumor.  The  membrana  propria,  however,  is 
defective  in  many  places  and  permits  the  infiltration  of  the  stroma  by 
new  cells  (Fijj.  191). 

Etiology. — Very  little  is  known  concerning  the  exciting  causes  of  car- 
cinoma of  the  breast.  It  occurs  most  frequently  in  women  past  thirt>'- 
five  years  of  age;  the  soft  variety  is  more  frequent  in  young  persons,  and 
the  hard  variety  in  persons  advanced  in  years.  The  rarity  of  the  occur- 
rence of  carcinoma  in  men  points  to  the  frequently-recurring  hyperemia 
of  the  mammary  gland  in  females  during  pregnancy,  lactation,  and 
menstruation  as  an  important  etiological  &ctor.  That  pregnancy  and 
lactation  are  important  causes  is  shown  from  the  fact  that  in  carcinoma 
of  the  breast  in  the  female  the  proportion  of  the  unmarried  to  the  mar- 
ried, according  to  Brj-ant,  is  1:3};  according  to  Baker,  of  260  cases, 
23  per  cent,  occurred  in  single  and  72  per  cent,  in  married  women,  and 
4  per  cent,  in  widows.  In  a  small  percentage  of  cases  the  disease  had 
evidently  a  traumatic  origin.  Antecedent  lesions  of  the  breast,  abscess, 
fissure  of  the  nipple,  and  eczema  appear  to  have  acted  as  exciting 
causes  or  to  have  furni.shed  besides  the  essential  tumor-matri.v.  Occa- 
sionally an  adenoma  undergoes  malignant  transformation.  The  etio- 
logical relation  between  eczema  of  the  nipple  and  carcinoma  of  the 
breast  is  now  generally  recognized.  In  a  case  that  came  under  the 
writer's  observation  the  eczema  preceded  the  carcinoma  by  over  five 
years,  and  during  this  time  no  evidences  of  the  carcinomatous  nature 
of  the  primary  skin  affeclion  could  be  detected  by  the  most  careful 
and  frequently- repeated  examinations. 

In  1874,  Sir  James  Paget  read  a  paper  in  which  he  discussed  for  the 
first  time  the  connection  of  eczema  of  the  areola  of  the  breast  with 
carcinoma,  basing  his  remarks  on  fifteen  cases  which  had  up  to  that 
time  come  under  his  personal  notice.  Some  of  his  remarks  on  this 
subject  arc  quoted:  "The  patients  were  all  women  various  in  age, 
from  forty  to  si.vty  or  more  years,  having  in  common  nothing  remark- 
able but  their  disease.  In  all  of  them  the  disease  began  as  an  eruption 
on  the  nipple  and  areola.  In  the  majority  it  had  the  appearance  of  a 
florid,  intensely  red.  raw  surface,  vciy  finely  granular,  as  if  nearly  the 
whole  thickness  of  the  epidermis  were  removed — like  the  surface  of 
very  acute  diffuse  eczema  or  like  that  of  an  acute  balanitis.  From  such 
a  surface,  on  the  whole  or  greater  part  of  the  nipple  and  areola,  there 
was  always  a  copious,  clear,  yellowish,  viscid  exudation.  The  sensa- 
tions were  commonly  tinglings,  itching,  and  burning,  but  the  malady 
was  never  attended  by  disturbance  of  the  general  health.  I  have  not 
seen  this  form  of  eruption  extend  beyond  the  areola,  and  only  once 
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have  aeen  it  pass  into  a  deeper  ulceration  (rf*  the  skin  after  the 
of  a  rodent  ulcer.  In  some  of  the  cases  the  eruption  1ms  prt^cntcd  the 
characteristics  of  an  ordinary  chronic  eczema,  with  minute  veriolioiii^ 
succeeded  by  soft,  moist,  yellowish  scabs  or  scales  and  '•"'■tiint  viKtil 
exudation.  In  some  it  has  been  like  psoriasis,  dry,  with  a  feir  «Atoe 
scales  desquamating,  and  in  both  these  forms,  especially  the  psoriuii^ 
I  have  seen  the  eruption  spreading  far  beyond  the  areola  in  widenii^ 
circles,  or  with  scattered  blotches  of  redness  covering  nearly  the  whole 

breast But  it  has  happened  that  in  every  case  which  I  have  been 

able  to  watch  cancer  nf  the  mammary  gland  has  followed  within  at  the 
most  two  years,  and  usually  within  one  year.  The  formation  of  cancer 
has  not  in  any  case  taken  place  first  in  the  diseased  part  of  the  stctn. 
It  has  always  been  in  the  substance  of  the  mammary  gland,  beneath  or 
not  far  from  the  diseased  skin,  and  always  with  a  clear  interval  of  iqipuv 
cntly  healthy  tissue." 

In  view  of  the  fact  that  eczema  of  the  nipple  is  so  constantly  Ibl- 
loweil  by  carcinoma,  and  as  the  disease  appears  to  resist  all  kinds  of 
local  treatment,  Paget  is  in  favor  of  early  operative  removal  of  the  dis- 
eased brea.st  as  the  only  known  prophylactic  measure  against  cardncMiia 
from  this  source. 

Thin,  who  studied  Paget's  disease  of  the  nipple  from  a  histological 
stnndjtoint,  found  first  the  skin  of  the  nipple  eczcmatous.  The  inflam- 
matctr)*  process  creeps  then  along  the  mucous  membrane  of  the  milk- 
(hicls,  llryant  estimates  that  carcinoma  of  the  breast  is  hereditary  in 
lo  ixT  cent,  of  all  cases.  Sprengcl  traced  a  hereditary  influence  in 
tliirtceii  out  of  loc^  casts. 

Syt'iptoins  ami  niitt;nosh. — Tlit  acinous  variety  of  carcinoma,  by  &r 
the  must  fiv(|ueiit,  i-oninn-iKvs  lis  a  hard  nniltilo  in  the  sub.stance  of  the 
breast,  most  frciim-ntly  lu-ar  tlii-  pcripliery  "f  the  organ.  If  the  tumor 
starts  in  an  iicivssury  niainniarj'  glantl,  it  usually  occupies  primarily 
the  base  of  the  axillary  spaee.  The  tuniur  is  nodulated,  and  a  certain 
<lcgree  nf  fixity  can  he  detected  almost  from  the  beginning. 

Tubular  carcinoma  starts  more  cnmmonly  nearer  the  ni])ple.  As  the 
tumor  increases  in  .size  it  a[i]in>aehcs  the  surface:  the  skin  is  drawn 
Inward,  and  somi  hecnmis  {liscohired  in  the  centre — a  condition  which 
precedes  ulceration.  In  soft  tnini>rs  mxlulation  is  less  marked  than  in 
the  hard  variety,  and  the  tumnr  closely  resembles  a  sarcoma.  Exten- 
sive fatly  degeneration  nf  the  centre  of  the  tumor  and  contraction  of 
the  stroma  at  this  point  leads  to  a  iiepressiun  which  is  often  noticeable 
on  the  surface  of  the  skin.  Ketraction  of  (he  nijijile  accompanies  a 
similar  condition,  and  is  therefore  must  constant  and  well  marked  in 
hard  aircinoma.    It  i.s  the  result  of  cicatricial  contraction  of  the  stroma. 
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wliith  exerts  traction  upon  the  milk-ducts.  A  serous  or  sanguineous 
fluid  can  sometimes  be  pressed  from  tlie  nipple,  especially  in  cases  ol 
soft  tumors.  Soft  tumors  grow  rapidly,  being  most  malignant;  the 
local  infection  spreads  rapidly,  the  stroma  being  scanty,  and  the  cells 
undergo  early  degenerative  changes,  especially  of  a  colloid  charac- 
ter. The  tumor  is  soft,  fluctuating,  and  resembles  closely  a  subacute 
abscess  or  a  rapid-growing  sarcoma.  Mr.  Heath  reports  such  a  case: 
A  few  months  before  the  examination  the  patient,  a  married  woman 
twenty-four  years  of  age,  noticed  in  the  left  breast  a  swelling  the  size 


s«a.-( 


Fia.  1^3  —The  JyDi[»halic^.  fram  ihg  nkppLe  la  ihc  ajtillj,  pUtccd  upon  the  uilUry  rein,  whence  ihey 
mount  lo  iht  under  part  af  the  cIavjcIc,  past  ins  ihrough  an  opening  m  lern^inpte  in  the  ingle  of  ihe  conjoined 
Juitulitr  kind  siibcldfLAn  veini  *■'  ihe  righl  tide,  al  ihv  luwcr  pan  af  the  (leckCartcr  Asdcy  Cooper);  4.  Lbe 
nipple,  wiih  (wo  vb«urtien»  fwm  ir  pLu^ing  upipn  The  f'-urlh  rib,  and  ihcn  divldJug  intn  numerous  branchei 
which  caver  the  TnitrcDiCal  spAc«  up  lo  lEie  Ehird  and  diiwn  la  jhc  lifih  rib ;  ihey  iben  mouni  io  (ht  ihird  nb. 
In  Ihc  Hillary  win  M),  and  pun  on  (he  inittr  tide  of  thai  vein  under  (he  clnvidF4r)i  where  ihcy  aic  cvii- 
linuad,  ihniuKb  ihc  apejiing.  rnm  iTie  iBflc  ^^  l^c  jugular  aiul  lubcbivlin  velnn ;  i/,  lh(  tubcUttan  artery  ■ 
^.^lAxilUry  plexus  nf  ncrvca 

of  a  hen's  egg.  The  tumor  developed  rapidly  without  pain,  and  occa- 
sionally blood  flowed  from  the  nipple.  A  little  later,  in  consequence 
of  the  large  size  of  the  breast  and  the  copious  discharge  of  blood  from 
the  nipple,  she  consulted  Mr,  Heath,  who  evacuated  about  a  pint  of  a 
thin  bloody  fluid  and  injected  tincture  of  iodine.  This  treatment  was 
repeated  on  two  other  occasions,     A  few  months  later  the  breast  was 
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nrmm'cd.  At  tht«  time  there  was  at  the  sitr  at  pncture  »  fungous 
through  whkb  bloocf>-,  oflatarc  fluid  was  <  scaping. 
SimiDoads  has  sbowB  that  colloid  drgeneation  cannot  occur  inde- 
pendently of  cpitbclial  cells.  When  the  cdk  unticrgo  thb  proocsii  the 
stroma  can  take  part,  and  in  this  imnnei-  greater  or  lesser  portjonx  of 
rapid-growing  carcinoma  are  transJbnncd  into  opioid  nutcriaL  In 
the  atrophic  fiinn  of  canrinoma  the  stroma  b  v-ery  abundant,  and  the 
tumor  in  the  central  part  shrinks  because  of  the  partial  or  total  i&aap' 
pcarancc  of  the  cpithcUa]  cells  b>-  &tl>'  degeneration  and  because  of 
the  shrinkage  oi  the  massive  stroma,  which  in  jtsctf  favors  bay  degen- 
eration by  causing  pressure  and  b>'  diminishing  the  blood-supply.  /■ 
nearly  all  cases  u-hkh  comf  under  the  notice  ef  tht  tnrgCQH  glantin/ar 
infeetioH  has  already  occurred .     It   may  be  impossible  to  delect    the 

enlarged  glands  through  the  intact  sktn, 
especially  in  obese  women,  but  their  ex- 
istence can  generally  be-  demonstrated  at 
the  operation. 

The  relation  of  the  lymphatics  to  the 
mammary  gland  and  their  location  and 
distribution  are  well   shown  in  Figures 

192.  '93- 

Careful  anatomical  researches  made  by 
Heidenhain  have  shown  the  existence  of 
a  dense  network  of  lymphatics  underneath 
the  mammary  gland  in  the  adipose  tissue, 
between  it  and  the  fascia  of  the  pecloralis 
m.ijor  muscle.  He  attributes  the  fre- 
quency with  which  local  recurrence  has 
followed  the  removal  of  the  carcinoma- 
tous mammarj-  gland  to  incomplete  re- 
moval of  the  pcctoralis  fascia.  In  all 
cases  this  fascia  should  be  removed  thor- 
oughly, which  can  only  be  done  bytaking 
away  the  superficial  fibres  of  the  muscle. 
In  cases  in  which  the  diseased  breast  is 
attached  to  the  muscle,  the  muscle  should 
be  removed  completely.  Stiles  fully  con- 
firms the  views  expressed  by  Heidcnhain 
by  his  own  investigations.  The  latter 
author  has  also  traced  a  connection  be- 
tween the  submammary  lymphatics  and  the  lymphatics  accompanying 
the  internal  mammary  artery. 


I 


Pro.  11*3. — Shifwi  ilie  1ympt]prlC4  [a] 
of  FijiiiK  191  puilhB  unr^r  the  blcKKl- 
vtutliMt,  thckailliry  wdnu),  rh<  atiery. 
dcrou  biiiT  i4(  ihc  iip]ktr  rl^H.  jDlnlpg  wEih 
iht  nnteriur,  flnlcrjiiM  rht  hngk  cif  lli« 
JuttiiLii'  unci  HiibdiivUii  of  i?i«  n^ht  tiiJc 
oi  f/fnfLcr  Aitlcy  CoiapFi), 
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The  lymphatic  glands  nearest  the  mammary  gland  usually  become 
affected  first,  when  the  regional  infection  extends  in  the  direction  of 
the  apex  of  the  axillary  space.  The  glandular  tumors  are  often  more 
numerous  than  the  normal  glands,  and  some  of  them  are  tumors  which 
have  developed  in  the  lymphatic  vessels.  The  enlargement  of  the 
lymphatic  glands  belonging  to  the  brachial  lymphatics  produces 
cedema  of  the  arm — a  condition  which  becomes  aggravated  by  press- 
ure of  the  tumors  upon  the  axillary  vein.  Lymphatic  enlargement 
usually  takes  place  along  the  greater  pectoral  muscle,  but,  as  pointed 
out  by  Astley  Cooper,  if  the  tumor  Is  situated  on  the  sternal  side  of 
the  nipple  the  supraclavicular  glands  become  involved  by  way  of 
the  internal  mammary  lymphatics.  Metastasis  takes  place  most  fre- 
quently in  the  liver;  next  in  frequency  come  the  lungs,  the  pleura, 
and  the  brain.  Torok  and  Wittelshofer  have  found  metastasis  in  the 
bones  of  the  skull.  Metastatic  tumors  of  the  long  bones  frequently 
result  in  pathological  fracture.  Carcinoma  of  the  vertebrze  resembles 
clinically  spondylitis.  Billroth  and  Konig  have  observed  metastasis 
most  frequently  in  connection  with  slow-growing  hard  carcinoma, 
which  corresponds  with  the  results  of  the  writer's  observations. 

In  the  hard  variety  tke  ulcer  is  at  fir.st  superficial,  and  extends 
primarily  more  toward  its  periphery  than  in  the  direction  of  the  tumor. 


Fig.  154.— CurcU.omii  of  the  brcan. 


In  soft  carcinoma  the  superficial  ulceration  often  gives  rise  to  central 
sloughing  of  a  considerable  portion  of  the  tumor ;  tills  sloughing,  upon 
separation  of  the  gangrenous  part,  leaves  a  crater-like  excavation. 
Infection  with  pus-microbes  hastens  the  destructive  process,  and  the 
presence  of  putrefactive  bacilli  in  the  dead  tissues  causes  putrefaction. 
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which  is  the  source  of  the  offensive  odor  which  characterizes  the  dis- 
chai^  from  soft  carcinoma  of  the  breast.  Patients  who  have  remained 
in  good  health  until  ulceration  begins  soon  become  cachectic  from 
the  absorption  of  seplic  material  from  the  surface  of  the  tumor  and 
from  the  inflamed  tissues.  Pain  may  be  almost  entirely  absent  in 
soft  carcinoma  of  the  brea.st,  the  disease  resembling  in  this  respect 
sarcoma.  In  the  hard  variety  the  pain,  of  a  shooting  or  lancinat- 
ing character,  is  always  present  after  the  tumor  has  attained  a  cer- 
tain sUe,  but  is  variable  in  its  intensity;  it  is  always  intermittent, 
and  is  apt  to  be  aggravated  during  the  night  and  after  active 
exercise. 

A  rapid-growing  tumor  of  the  breast  is  a  malignant  tumor.     To 
determine  whether  the  enlargement  of  the  breast  is  caused  by  an  infec- 


Fic.  igs- — AUcBomj  dF  ihc  Hreaic ;  '<  75  (SuihIcaL  Clinic,  Buih  Medical  Collecc,  Cliicaga):  a.  miu^ive 
cani»ectiTe.tluu«  ttnimA  -  A,  gbiul-ducti  cut  (nnivEncly  ;  i,  gljfld.duci4  cut  oUiquely ;  «f,  cf^tic  dilitnlloa 
orducr, 

tive  swelling  or  by  a  tumor  requires  often  a  vcr>'  careful  examination. 
A  subacute  suppurative  mastitis  often  resembles  in  its  signs  and  symp- 
toms a  malignant  tumor.  The  clinical  histor>'  must  be  investigated 
carefully  and  all  rwvssible  sourc       '  infection  be  ascertained.     If  any 
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doubt  remain,  an  opinion  should  not  be  given  until  after  an  exploratory 
puncture  has  been  made. 

Tuberculosis  of  the  breast  often  presents  itself  as  a  multiple  affec- 
tion, which  is  not  the  case  in  carcinoma.  An  adenoma  without  c>'stic 
degeneration  hardly  ever  exceeds  in  size  a  walnut.  Cystoma  forms 
very  slowly,  fluctuates  on  palpation,  and  upon  deep  pressure  offers  a 
sense  of  elastic  resistance.  It  is  important  to  distinfjuish  between  sar- 
coma and  carcinoma  before  an  operation  is  undertaken,  as  the  operative 
procedure  will  depend  to  a  certain  extent  on  the  diagnosis.  Sarcoma, 
as  a  rule,  grows  more  rapidly  than  the  hard  variety  of  carcinoma.  It 
appears  as  a  smooth  tumor,  and  it  is  .seldom  complicated  by  infection 
of  the  axillary  glands.  It  occurs  in  persons  of  all  ages,  while  carci- 
noma Is  seldom  met  with  in  women  less  than  thirty  years  of  age. 

The  examination  of  a  section  taken  from  the  tumor  under  the 
microscope  will  enable  the  surgeon  to  make  a  differential  diagnosis 
between  adenoma  (Fig.  195),  carcinoma,  and  sarcoma.  In  adenoma 
the  stroma  is  massive  a]id  the  epithelial  cells  are  limited  to  the  space 
iiisuie  the  mcmbrana  propria.  A  glance  at  Figure  196  will  be  suflicient 
to  distinguish  carcinoma  from  an  adenoma.  The  epithelial  cells  here 
are  limited  to  no  one  particular  place,  but  are  found  everywhere  and 
('«  direct  contact  ■with  the  vascular  connective  tissue. 

Round-celled  sarcoma  of  the  breast,  so  far  as  the  appearances  of  the 
tumor  are  concerned,  very  closely  simulates  the  soft  form  of  carcinoma. 
Under  tJie  micro-scope  it  is  distinguished  from  the  latter  by  the  absence 
of  a  well-marked  alveolar  stroma,  by  the  more  uniform  distribution  of 
the  cells,  and  by  the  sarcoma- tissue  forming  a  part  of  the  wall  of  the 
new  blood-vessels  (Fig.  197).  The  displacement  of  the  gland-tissue  by 
traction  and  by  projecting  parts  of  the  tumor  in  carcinoma  distinguishes 
this  tumor  from  all  other  pathological  products.  Paget  aptly  says: 
"  Moreover,  mere  indurations  do  not  involve  the  skin,  do  not  invade  or 
infiltrate  it,  or  produce  in  it  any  puckering  or  dimpling,  as  by  drawing 
a  part  of  it  toward  their  own  mass.  In  this,  indeed,  I  think  there  may 
be  an  almost  unfailing  diagnostic  sign." 

Another  important  diagnostic  feature  of  carcinoma  that  distin- 
guishes it  from  all  other  tumors  is  its  peculiar  dissemination  through 
the  lymphatics  of  the  skin  after  the  tumor  has  reached  the  surface. 
Billroth  has  likened  this  to  the  manner  of  dissemination  of  papular 
exanthemata.  Nodules  appear  in  the  skin  in  the  vicinity  of  a  carci- 
nomatous ulcer,  and  feel  like  shot  under  the  epidermis.  They  rapidly 
increase  in  number  in  all  directions.  The  lymphatic  channels  are  impli- 
cated, and  the  whole  surface,  if  the  disease  spreads  rapidly,  presents 
an  erysipelatous  appearance.     So  long  as  the  nodules  remain  isolated. 
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Velpeau  called  this  condition  squirrlu  dissimhiec  011  pusliilfiix,  and 
when  the  nodules  become  united  into  a  board-like  mass,  squirrhe  en 
masse. 

'  Cicatricial  contraction  is  a  prominent  feature  of  this  form  of  sec- 
ondary carcinoma  of  the  skin.  The  lymphatic  vessels  play  here  a 
more  important  part  in  the  dissemination  of  the  carcinoma  than  do  the 
lymphatic  glands.  Carcinoma  of  the  superficial  lymphatics  appears  to 
be,  if  the  expression  be  allowed,  a  carcinonialoiis  lymphangitis.  In 
some  cases  the  deep  carcinoma  becomes  adherent  to  the  chest-wall  and 
continues  to  contract,  but  at  the  same  time  continues  to  e.vtend  after 
reaching  the  gland  in  the  opposite  side.  The  chest-wall  becomes  fixed 
and  respiration  becomes  difficult.  The  whole  wall  of  thorax  on  the 
affected  side  is  rendered  immovable,  board-like ;  this  condition  was  called 
by  Velpeau  cancer  en  cnirassf.  Cancer  fn  cuirasse  is  not  a  distinct 
anatotnico-pallwlogical  or  clinical  form  of  carcinoma,  as  was  fort/ierly 
asserted,  but  is  ahuajs  the  result  of  the  extension  of  a  glandnlar  carci- 
noma to  the  lymphatics  of  the  skin.  The  writer  has  never  observed  it  as 
a  primary  affection.  It  is  a  rather  frequent  complication  of  neglected 
carcinoma  or  of  recurrent  carcinoma  of  the  breast,  and  is  another  form 
of  regional  infection,  occurring  later  than  regional  infection  through  the 
deep  lymphatic  glands.  When  the  tumor  has  reached  this  stage  it  is 
usually  inoperable.  Recurrence  is  almost  sure  to  follow  most  exten- 
sive operations.  Infection  of  the  superficial  lymphatics  of  the  skin 
appears  often  in  such  an  acute  form  that  the  temperature  rises  several 
degrees  above  normal,  and  in  a  few  weeks  the  whole  side  of  the  chest 
becomes  involved.  New  nodules  appear  every  day,  and  the  skin  during 
the  acute  stage  presents  an  erysipelatous  blush. 

In  the  rudimentary  mammary  gland  in  men  occur  nearly  all  the 
tumors  that  have  been  observed  in  the  female,  especially  carcinoma. 
Schuchh.irdt  recently  collected  2TJ  cases  of  carcinoma  of  the  breast  in 
males.  When  carcinoma  develops  in  the  male  breast,  it  follows  the 
same  clinical  course  as  in  the  female.  Regional  and  general  infection 
occur  with  equal  frequency,  and  the  disease  proves  fatal  in  about  the 
same  length  of  time  as  in  the  female. 

I^ognosis. — Birkett  estimated  the  average  duration  of  life  of  patients 
suffering  from  carcinoma  of  the  breast,  and  upon  whom  no  operation 
is  performed,  as  being  three  and  a  half  years.  The  duration  of  the 
disease  is  affected  very  much  by  the  age  and  the  constitution  of  the 
patient,  the  course  being  slower  in  the  older  and  less  plethoric  patients, 
Astley  Cooper's  estimate  is  a  fair  one — namely,  two  years  for  the  full 
development  of  the  disease,  and  from  six  months  to  two  years  longer 
for  a  fatal  termination.     In  some  instances,  particularly  in  the  aged. 
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ments,  ligatures,  and  sutures  are  steriliEcd  by  boiling  for  ten  minutes 
in  a  1  per  cent,  solution  of  carbonate  of  soda.  No  antiseptics  arc  to 
be  brought  in  contact  with  the  wound.  Gauze  sponges  should  take 
the  place  of  marine  sponges.  The  chest  of  the  patient  should  be 
raised  slightly  during  the  operation,  and  the  body  should  be  inclined 
toward  the  opposite  side. 

Unless  the  position  of  the  tumor  furnishes  a  contraindication,  the 
incision  should  be  made  in  such  a  manner  as  to  include  with  the  nipple 
an  elliptical  piece  of  skin,  and  should  Ijc  carried  along  the  border  of 
the  [wctoralis  major  to  the  apex  of  the  axilla  (Fig.  I98).  The  necessity 
of  removal  of  an  extensive  area  of  skin  was  strongly  emphasized  by  S. 
W.  Gross.  He  made  a  circular  incision  around  the  breast  and  made 
no  attempt  to  close  the  wound.  This  course  should  be  pursued  if  the 
overlying  skin  is  extensively  involved,  but  if  sufficient  healthy  skin 
remains,  it  is  better  to  preserve  enough  to  cover  the  wound.  The 
hemorrhage  which  freely  follows  immediately  the  incision  is  made 
should  be  controlled  by  pressure — a  duty  incumbent  upon  the  assist- 


Fia.  19ft. — IncUIoD  for  carclnomD  of  (he  breui  <>ift«  Esnutrcb]. 

ant.  The  spurliiig  arteries  are  then  secured  with  compression-forcep.s,l 
which  must  be  relied  upon  as  a  hemostatic  until  the  tumor  and  thej 
axillary  contents  are  removed,  wlien  every  bleeding  point  is  carefullyj 
tied  with  aseptic  catgut-  The  breast  with  the  pectoral  fa.scia  should! 
be  dissected  out  first,  but  should  be  allowed  to  remain  in  connectionj 
with  the  axillary  glands.  The  large  wound-surface  is  now  cover 
with  a  compress  of  gauze  during  the  dissection  of  the  axillary  space.^ 
If  the  carcinoma  has  extended  beyond  the  capsule  of  the  gland  at  its  ' 
base,  parts  of  the  pectoralis  major  and  minor  and  the  serratus  magnus  | 
and  latissimus  dorsi  muscles  may  require  removal;  but  such  extensive 
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excision  of  muscular  tissue  as  has  recently  been  advocated  by  Halsted 
appears  superfluous  to  the  writer. 

The  guide  to  the  axilla  is  the  border  of  the  pcctoralis  major  in  front 
and  the  tatissimus  dorsi  behind.  It  is  advisable  to  approach  the  axilla 
from  the  front.  The  skin,  the  superficial  fascia,  and  the  p:mniculus 
adiposus  are  reflected  on  each  side  sufficiently  to  expose  tlie  border 
of  both  these  mu.icles.  After  clearing  the  border  of  the  pcctoralis 
major  the  space  between  this  muscle  and  the  pcctoralis  minor  is 
inspected  carefully,  as  a  chain  of  enlarged  lymphatics  is  frequently 
found  in  this  locality.  If  the  entire  chain  of  glands  can  be  removed 
by  retracting  the  great  pectoral  muscle,  this  part  of  the  operation  is 
completed.  If  this  cannot  be  done,  the  pectoral  muscle  is  divided 
transversely  as  far  as  neces.sarj-,  and  after  clearing  out  the  axilla  it  is 
sutured  with  a  row  nf  buried  catgut  stitches. 


na.  191).— Diucclion  oT  ibc  alllllry  ipacc  in  oprniiun  for  caninami  of  ihe  bnul  (after  EimiirchJ. 

The  next  thing  to  be  done  is  to  clear  tlie  border  of  tlie  lesser  pcc- 
toralis muscle,  which  at  the  same  time  serves  as  a  guide  to  the  axillary 
vessels,  which  are  the  next  landmarks  to  be  sought  fnr.  The  axillary 
vein  can  usually  be  found  without  any  particular  difficulty  by  making 
a  blunt  dissection  with  the  finger,  with  Kocher's  director,  or  with  blunt- 
pointed  scissors,  Bffore  aiiythitig  is  done  in  the  afii-x  of  tlw  axillary 
spatrc  the  large  vessels  must  be  well  exposed  to  ai'oid  umntentionai  injury, 
which  is  nnlikely  to  occur  if  the  vessels  are  exposed  and  are  followed 
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with  the  requisite  care.  The  space  in  front  of  the  axJUary  vessels  is 
next  cleared  out;  and  it  is  here  that  the  chain  of  glands  must  often  be 
followed  and  removed  as  far  as  the  upper  border  of  the  first  rib.  This 
part  of  the  operation  must  be  done  slowly  and  carefully.  Rupture  oi 
glands  by  pressure  or  by  traction  must  be  avoided.  The  dissection 
here  must  be  made  with  the  aid  of  blunt  instruments.  A  number 
of  small  veins  emptying  into  the  axillary  vein  from  below  should 
be  tied  close  to  the  axillary  before  being  cut.  Glands  are  often 
found  attached  to  the  vein,  and  their  separation  without  injury  to  the 
vein  requires  patience  and  careful  work  (Fig.  I99).  If  the  vein  is 
incorporated  in  a  mass  of  carcinomatous  glands  and  cannot  be  isolated, 
the  part  connected  with  the  tumor  should  be  removed  between  two 
catgut  ligatures.  This  alternative,  fortunately,  does  not  present  itself 
frequently,  and  resection  of  the  vein  must  be  avoided  whenever 
possible.  Small  wounds  of  the  axillary  veins  can  safdy  be  closed  by 
lateral  ligatures  or  by  suturing,  thus  preserving  the  lumen  of  the 
vessel. 

The  space  behind  the  axillary  vessels,  which  next  claims  the  atten- 
tion of  the  surgeon,  is  cleared  out  in  the  same  careful  manner  as  the 
anterior  space.  When  this  has  been  done  the  dissection  is  continued 
in  a  downward  direction.  All  spurting  points  are  secured  by  hemo- 
static forceps.  The  preservation  of  the  coraco-brachialis  and  of  other 
smaller  nerves  traversing  the  axillary  space,  as  recommended  by 
Kiister,  is  practised  only  when  the  regional  infection  is  slight.  In  the 
majority  of  cases  it  is  better  to  excise  them  with  the  axillary  contents 
than  to  run  the  risk  of  making  an  incomplete  operation  by  preserving 
them. 

The  removal  of  the  string  of  glands  in  the  direction  of  the  sub- 
scapular artery  often  necessitates  ligation  of  this  ves.sel  and  its  accom- 
panying vein.  If  the  di.seasc  is  at  all  extcn.sive,  a  considerable  portion 
of  the  serratus  magnus  muscle  must  be  removed.  The  tumor,  the  adja- 
cent tissues,  and  the  a.riUary  contents  are  to  he  removed  in  one  continuous 
mass.  All  attempts  at  enucleation  of  infected  glands  t'.'ill  surely  he  fol- 
lotxjcd  by  a  speedy  reeiirrcnee.  Crushing  or  teasing  of  carcinomatous 
glands  'ivill  be  follo'ived  by  traumatic  dissemination  of  the  carcinoma. 
As  soon  as  the  tumor  and  the  axillary  contents  have  been  removed  all 
bleeding  poiiit.s  mu.st  be  ligated.  Careful  hcmostasis  is  an  essential  pre- 
requisite to  an  ideal  wound-healing. 

The  wound  inflicted  by  an  operation  of  this  extent  is  a  very  large 
one,  and  considerable  parenchymatou.s  oozing  will  occur  after  the  patient 
rallies  from  the  immediate  effects  of  the  operation  and  the  anesthetic. 
If  the  wound  is  sutured  throughout,  accumulation  of  a  considerable 
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quantity  of  blood  and  serum  is  nlmost  sure  to  follow,  often  giving 
rise  to  painful  tension,  necessitating  an  early  change  of  the  dressing, 
the  removal  of  one  or  more  sutures,  and  the  insertion  of  secondary 
sutures. 

Ordinary"  tubular  drainage  is  very  unsatisfactory  in  preventing  the 
accumulation  of  blood  in  the  wound.  The  lumen  of  the  tube  becomes 
blocked  by  a  blood-clot,  and  the  fluid  that  escapes  is  at  the  sides,  and 
not  through  the  tube.  Bergmann  overcame  these  difficulties  by  pack- 
ing the  wound  with  iodoform  gauze,  which  he  removes  on  the  second 
or  third  day,  then  closing  the  wound  by  secondary  sutures.  He  and 
others  have  obtained  excellent  results  by  this  treatment.  The  sutures 
can  be  inserted  at  the  completion  of  the  operation,  but  they  are  not 
tied  until  the  gauze  tampon  is  removed.  In  hospital  practice  this 
method  of  wound-treatment  yields  excellent  results  and  is  not  attended 
by  any  additional  risks  of  infection,  but  in  general  practice  it  is  better 
to  suture  the  wound  and  to  drain  with  iodoform  gauze,  A  strip  of 
gauze  folded  upon  itself  several  times  should  extend  from  the  apex  of 
the  axilla  to  the  most  dependent  part  of  the  wound,  where  it  is  brought 
out  through  a  separate  incision  about  two  inches  in  length.  The  wound 
is  then  sutured  throughout.  On  the  second  or  the  third  day  the  gauze 
drain  is  removed.  In  closing  the  wound  the  deep  sutures  of  silk  or  of 
silkworm-gut  are  placed  about  an  inch  apart,  and  over  them  the  skin  is 
united  accurately  with  a  continued  suture  of  fine  catgut  (PI.  7.  Fig.  \). 
After  washing  the  surface  with  a  solution  of  corrosive  sublimate  or  of 
carbolic  acid  and  drj'ing  it  carefully,  a  copious  antiseptic  hygroscopic 
dressing  should  be  applied.  The  line  of  suturing  is  dusted  with  a 
powder  of  iodoform  and  boric  acid  (1  :  5)  until  the  sutures  are  buried 
under  the  powder.  Eight  layers  of  iodoform  gauze  are  applied  next  to 
the  wound,  and  over  the  iodoform  gauze  a  large  thick  compress  of 
sterilized  gauze.  Absorbent  cotton  is  used  as  a  filter  over  and  around 
the  gauze,  including  also  the  shoulder.  The  dressing  is  retained  by 
a  wide  roller  compo.sed  of  several  layers  of  gauze,  and  the  arm  is 
confined  to  the  side  of  the  chest  with  the  same  roller  bandage  (PI.  7, 
Fig.  3). 

The  first  dressing  should  not  be  changed  for  two  or  three  days, 
when  the  gauze  drain  is  to  be  removed,  unless  copious  oozing  saturates 
the  dressing.  When  the  outer  dressing  becomes  simply  stained  at  the 
end  of  the  first  twelve  or  twenty-four  hours,  the  part  .stained  should  be 
dusted  with  iodoform  and  be  covered  with  a  thick  compress  of  absorb- 
ent cotton  retained  by  an  additional  bandage. 

The  deep  sutures  are  removed  at  the  end  of  eight  or  ten  days.  At 
this  time  only  the  superficial  part  of  the  catgut  suture  remains.  If,  not- 
11 
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If  after  the  conipl«.-tion  of  the  operation  the  wound  cantiot  be  s« 
tured,  the  marj^s  should  be  brought  as  close  together  as  pcissibit 
with  icnsion-^utures.  and  the  remaining  :)ur&cc  should  be  paved  urtl 
Thier^ich'it  graft^^.  The  rc^ultt  of  skin-grafting  performed  under  sud 
drcunisiantes  arc  ver^'  encouraging.  Skin-grafting  enables  the  surgeoi 
to  secure  primary-  healing  nf  the  wound  under  one  or  two  dressings-iJ 
great  gain  in  ihc  niaiiagenK.'iil  of  such  cases.  * 

In  a  case  recently  under  liis  care  tbc  writer  resorted  successful!) 
to  a  plastic  operation  to  remedy  the  resulting  defect.  The  breasi 
and  skin  on  the  opposite  side  were  undrnnincd,  and  with  a  flaf 
(Fig.   200)  t-iken  from  the  abdomen  the  nound  was  readily  closed 
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The  opposite  breast  was  mobilized  so  that  it  occiipitrd  a  position 
near  the  sternum  {Fig.  201).  With  the  exception  of  a  slight  mar- 
ginal necrosis  the  flap  survived,  and  the  wound  healed  by  primary 
intention. 

After  every  operation  for  carcinoma  of  the  breast  it  is  important  that 
the  surgeon  or  the  family  physician  should  examine  the  patient  ever^' 
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two  or  three  months  to  determine  whether  or  not  a  local  recurrence 
has  taken  place.  It  is  not  a  good  policy  to  leave  this  matter  to  the 
patient  or  to  her  friends.  The  patient  should  know  as  little  as  pos- 
sible about  the  object  of  these  examinations.  The  first  nodule  that  is 
discovered  should  be  removed  at  once.  This  removal  can  usually  be 
done  with  the  aid  of  a  local  anesthetic.  Every  local  recurrence  should 
be  met  promptly  by  a  thorough  removal.  The  writer  has  repeatedly 
performed  three  and  four  operations  for  slight  recurrence  in  the  same 
patient,  and  has  been  able  in  this  way  to  postpone  the  fatal  termination. 
and  in  a  few  instances  has  gained  complete  control  over  the  disease. 

CBsophagxiB. — Carcinoma  of  the  alimentary  canal  below  the  soft 
palate  is  composed  of  tissue  derived  from  the  hypoblast.  The  prevail- 
ing type  of  the  epithelial  cells  of  the  tumor  is  the  columnar.  The 
pharynx  is  very  seldom  affected  by  carcinoma.  The  oesophagus,  on 
the  contrary,  is  quite  frequently  the  seat  of  carcinoma.  About  half 
of  the  cases  occur  in  the  lower  third,  about  one-third  in  the  middle 
third,  and  the  balance  higher  up,  Mackenzie's  ob.servations  led  him 
to  formulate  different  conclu.sions  in  reference  to  the  part  of  the  cesoph- 
agus  most  frequently  affected.  He  based  his  statistics  on  ito  cases. 
Of  these,  44  involved  the  upper  third.  2S  the  middle  third,  and  22  the 
lower  third.  As  Mackenzie  was  a  throat  speciahst,  it  is  to  be  expected 
that  he  was  consulted  more  frequently  by  patients  who  suffered  from 
carcinoma  of  the  upper  part  of  the  cesophagus.  which  would  explain 
the  discrepancy  existing  between  the  statistics  gathered  by  the  general 
surgeon  and  those  quoted  by  specialists  in  reference  to  the  favorite  seat 
of  carcinoma  of  the  cesophagus.  All  surgeons  agree  in  the  statement 
that  cicatricial  stenosis  affects  more  frequently  the  upper,  and  carcinoma 
the  lower,  part  of  the  cesophagus. 

Carcinoma  of  the  cesophagus  appears  in  two  different  pathological 
forms  :  (i)  the  soft  variety,  which  leads  to  early  ulceration  and  perfora- 
tion ;  (2)  the  hard  form,  which  results  in  the  formation  of  a  circular  strict- 
ure. The  circular  stricture  seldom  involves  more  than  an  inch  of  the 
oesophageal  tube.  Not  infrequently  perforation  into  the  trachea,  the  pos- 
terior mediastinum,  or  the  pleura  takes  place.  The  writer  saw  in  Von 
Zicmssen's  clinic  a  case  which  was  frequently  presented  before  the  class 
to  demonstrate  the  existence  of  a  communication  between  the  cesoph- 
agus and  the  trachea.  A  few  moments  after  the  patient  drank  a  few 
tablcspoonfu is  of  milk  he  was  attacked  by  a  violent  fit  of  coughing 
which  did  not  cease  until  the  milk  he  had  swallowed  was  expectorated. 
The  post-mortem  showed  a  carcinoma  of  the  cesophagus  that  had  per- 
forated into  the  trachea.  In  some  instances  a  fatal  termination  takes 
place  from   hemorrhage  by  perforation  of  tlie  carcinoma  into  one  of 
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the  iHFftc  blocMl-veiiwIii.     In  some  cases  the  iBmbiiw  reauhs  m 
without  Itavin^  pnxluced  any  symptoms  of  obstmd  i*  >n.    In  the 
ity  of  ciMcs,  however,  the  first  thin^;  that  attracts  the;  pdiient's 
\%  that  he  is  not  able  to  Hwallow  solid  fofxL    This  difficulty 
incrcaM:<i  imtil  only  liquids  can  be  swallowed,  and  finally  the  < 
beconie<i  complete.     The  food  that  is  swallowed  is  not  ejected 
ilintely,  a  variable  intervat  elapninf;  until  the  food  is  regtir^tatcd. 
nf  the  results  of  the  nbKtruction  is  a  dilatation  of  the  cesophagos 
the  stricture;  in  caxcH  of  lon^-stundini;  circular  strict  ure  lhc< 
becomes  dilated  into  a  lar^c  jxmch  holding  a  teacupfiil  <rr  more 
ftioii  is  not  vomihii.  but  is  rtffurgitiitfil,  and  is  cj'fcti  d  uHfkamgeJ. 
soon  as  the  tumor  interferes  with  defjlutition  marasmuit  vct>*  rap 
selH  in.  an<l  death  follows  in  a  few  weeks.     Pain  in  the  region  of 
tumor  it  <*\\^h\  or  In  entirely  absent. 

In  tile  dilTercntial  di.ipioHis  between  cicatricial  stenosis  and 
noma  of  the  n'sii)i]ia|;ns  it  is  necessary  in  the  first  place  to  intjuinc 
fully  into  the  history  of  the  case.     Cicatricial  stenosis  usually  devel 
after  destruction  of  the  mucous  membrane  by  the  swallowing  of  \yc 
of  other  caustic — im  accitleni  which  occurs  more  fretjuently  in  chiUIr 
than  in  adults.     Cicatricial  stenosis  occurs  most  frequently  in  chile 
and  youny  adults ;  carcinoma  of  the  cesopha^us  is  seldom  met  with 
persons   less  than  fifty  years  tif  age.     A  ffradiial/y  iucrt-asing  steNa 
0/ the  (tso/'haf^Hs  in  pirsons  advanctd  in  life,  in  xvhom  the  tlinital  histor 
docs  not  riTcal  thf  exisltiue  of  thf  usual  rauses  of  cifntriiial  strieturr,  il\ 
with  very  feiu  ixecptions  imUeii  eausai  by  1  earduotna.     The  existence 
of  the  obstruction  must  be  demonstrated  by  the  use  of  the  olive-pointed 
cesophagcal  bou^fie.    The  larj^est  size  is  to  be  used  first  to  determine  the 
seat,  and  then  the  smaller  points  to  ascertain  the  extent,  of  the  stricture. 
No  force  must  be  used  in  passing  the  instrmnent  through  the  stricture. 
Disregard  of  this  advice  has  repeatedly  resulted  in  perforation  of  the 
<es<»phagus  and  death  from  immediate  and  remote  complications  caused 
by  this  accident.    The  writer  has  personal  knowledge  of  two  such  cases ; 
in  one  the  perforation  was  followed  by  fatal  hemorrhage,  in  the  other 
by  septic  peritonitis.     Dilatation  of  a  carcinomatous  stricture  is  contra- 
indicated,  as  it  not  only  aggravates  the  local  conditions,  but  is  also 
attended  by  the  risk  of  perforatitin.     The  use  of  elastic  tubes  is  not 
attended  by  the  danger  of  perforation,  and  if  the  stricture  is  permeable 
(hey  arc  used  to  introduce  into  the  stomach  liquids  and  finely-divided 
food  suspended  in   liquids.     A  small  rubber  tube  inserted  into  the 
stomach  from  one  of  the  nostrils  can  be  retained  and  used  for  stomach- 
feeding.     As  soon  as  .stomach-feeding  is  impo.ssible  even  with  the  aid 
of  clastic  (esophageal  tubes,  a  gastrostomy  should  be  performed.    This 
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operation  should  not  be  postponed  too  long.  As  a  rule,  patients  are 
loath  to  accept  this  the  last  alternative  to  prolong  their  lives,  and  con- 
sequently frequently  postpone  the  operation  until  it  is  too  late. 

Gaslroslomy. — Fenger's  incision  has  been  rendered  obsolete  by  the 
many  recent  improved  methods  of  establishing  an  external  gastric  fistula 
in  cases  of  (Esophageal  obstruction.  The  operation  that  has  found  more 
favor  with  the  profession  than  any  other  is  VVitzel's  (PI.  S,  Figs.  1.  2). 
One  of  the  great  difficulties  to  overcome  in  gastric  feeding  through  an 
external  fistula  was  the  escape  of  food  through  the  fistula  after  its  intro- 
duction into  the  stomach.  Witzel  devised  an  operation  that  appears  to 
answer  all  requirements  better  than  any  other.  The  abdomen  is  opened, 
under  strict  antiseptic  precautions,  through  the  left  rectus  muscle,  a 
little  to  the  left  of  the  median  line  and  a  little  below  the  tip  of  the 
xiphoid  cartilage.  The  stomach  is  identified,  and  its  anterior  wall  is 
brought  well  forward  into  the  wound.  A  compress  of  gauze  is  packed 
around  the  projecting  part  of  the  stomach,  and  in  its  anterior  wall  there 
is  made  an  opening  large  enough  to  insert  a  rubber  tube  a  little  larger 
than  an  ordinary  lead  pencil.  The  tube,  about  6  inches  in  length,  b 
then  so  inserted  that  its  end  projects  well  beyond  the  mucous  surface 
of  the  stomach.  There  is  then  made  in  the  anterior  wall  of  the  stomach 
a  vertical  groove  deep  enough  to  receive  the  rubber  tube,  when  the 
serous  surfaces  are  stitched  together  over  and  below  the  tube,  so  a^ 
to  prevent  the  escape  of  fluid  from  the  opening  in  the  stomach  into  the 
peritoneal  cavity.  The  tube  is  buried  in  this  manner  to  the  extent  of 
two  inches,  when  the  stomach  is  fastened  by  stitches  in  the  upper  angle 
of  the  incision,  and  the  balance  of  the  wound  is  closed  by  suturing. 

Mikulicz  modified  Witzel's  operation  by  stitching  the  anterior  wall 
of  the  stomach  around  the  sutures  over  the  tube  lo  each  .side  of  tlie 
external  incision  before  closing  the  wound  up  to  the  fistulous  opening. 
This  should  invariably  be  done,  as  it  affords  an  additional  safeguard 
against  the  escape  of  stomach-contents  into  the  peritoneal  cavity. 

If  the  patient  is  vcr>-  much  debilitated,  stimulants  and  liquid  food 
may  be  introduced  at  once  into  the  stomach  through  the  rubber  tube. 
The  distal  end  of  the  tube  after  feeding  is  either  tied  or  compressed  by 
a  suitable  clamp.  The  fistula  established  in  this  manner  is  oblique,  and 
the  internal  opening  is  closed  by  a  valve-like  action  of  the  upper  part, 
which,  even  when  the  tube  is  removed,  elTectually  prevents  the  escape 
of  stomach-contents.  Witzel  recommends  that  after  a  few  weeks  the 
rubber  tube  be  removed,  and  be  inserted  only  when  the  patient  feeds 
himself.  The  patient  should  masticate  and  insalivate  the  solid  food 
before  he  pours  or  injects  it  into  the  stomach.  The  great  mortality 
which  has  attended  this  operation  so  far  is  due  to  the  fact  that  in  the 
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majority  of  caaes  in  nhtirh  dcxih  mtiltrd  frnm  the  operatinn  the  jatirnts 
had  postponed  it  too  Itmg.  If  th>«  operation  i>  to  prolong  liA;.  it  must 
be  perfonned  in  time,  before  tbr  patient's  strength  has  bcca  reduced  to 
the  lowest  ebb. 

Stomaoh.^-Careinoma  of  the  «tomacb,  which  is  by  no  means  a 
rare  affection,  occurs  most  frequently  in  persons  from  thirty  to  %ucty 
years  of  age.     Sutton  refers  to  3  clsc  in  which  thi:  patient,  a  |*irl,  wa» 
only  thirteen  years  old.     The  youngest  patient  that  has  come   under 
the  writer's  obsen-ntion  sufivring  from  thi;  disease  was  a  man  t\t-cTit>'- 
five  years  old.     The  pylorus  is  the  part  of  the  stomach  most  frequently 
implicated.     Lebt-rt  found  the  disca.sc  here  in  ;  1  per  cent,  of  the  cases 
he  examined,  and  Hrinton.  Gusscnbaucr.  and  Winiwarter  have  .•thowo 
that  the  proporticm  of  clscs  in  which  the  pylorus  is  affected  is  stiJl 
greater:  they  estimate  it  at  60  per  cent     .As  all  parts  of  the  niucous 
membrane  of  the  stomach  arc  freely  supplied  with  tubular  glands,  the 
histological    structure   of  carcinoma  of  the   stomach  mimics  tubular 
glands.     Sections  from  new  parts  of  the  tumor  show  under  the  micro- 
scope a  tubular  structure  (see  Fig.  140). 

The  character  of  the  structure  of  the  tumor  is  determined  by  the 
relative  amount  uf  qiithelial  cells  to  the  stroma.  If  the  [larcnchyma 
of  the  tumor  larj^cly  prcj kit idc rates  over  the  stroma,  the  tumor  grows 
rapidly,  ulcerates  early,  and  soon  implicates  the  entire  thickness  of  the 
wall  of  the  stomach.  These  are  the  cases  in  which  hemorrhage  or  per- 
foration frequently  terminates  life  at  an  early  .stage.  In  the  hard  variety 
of  carcinoma  of  the  stomach,  found  most  frequently  at  the  pyloric  end, 
the  tissues  become  infiltrated  slowly  and  to  a  limited  extent  The 
circumference  of  tin-  entire  pylorus  becomes  implicated  in  the  form  of 
a  ring-like,  circuUir  induration.  The  cimncclivc-tissuc  stroma  contracts, 
and  the  lumen  of  the  pylorus  is  progressively  narmwed  until  finally  it 
becomes  impermeable  to  the  passage  of  food  from  the  stomach  into 
the  duodenum.  In  other  cases  the  disease  infiltrates  the  wall  of  the 
stomach  very  extensively,  but  no  contraction  of  the  .stroma  takes  place. 
These  arc  the  cn^es  in  \\liicli  during  life,  alllmugh  the  pyli-nis  may 
show  extensive  disease,  .symptoms  of  obstruction  do  not  occur.  In 
carcinoma  of  the  cardiac  end  of  the  stomach  a  circular  carcinomatous 
stricture  presents  the  same  clinical  evidences  as  carcinoma  of  the 
oesophagus,  and  requires  the  same  treatment.  In  carcinoma  of  the 
stomach  located  between  the  cardiac  and  pyloric  ends  the  .symptoms 
are  often  very  vague.  Vomiting  at  irregular  periods  after  meals, 
hematemesis,  indigestion,  progressive  marasmus,  and  in  some  cases 
a  palpable  tumor,  suggest  the  existence  of  a  malignant  tumor  in  this 
part  of  the  stomach.     Circular  constricting  carcinoma  of  the  stomach 
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gives  rise  to  a  clinical  picture  that  is  almost  typical.  Vomiting  of 
unchanged  or  partly-digested  Tood  in  from  two  to  four  hours  after 
meals,  attended  by  a  sense  of  relief,  gradual  dilatation  of  the  stomach, 
in  advanced  cases  reaching  as  far  as  the  pubes,  and  progressive  emacia- 
tion, characterize  the  case.  If  the  carcinoma  appears  in  the  form  of 
a  narrow  conslricling  ring,  it  is  often  impossible  to  recognize  the  tumor 
by  exteriiai  palpation.  If  the  tumor  attains  larger  dimensions,  it  can 
be  felt  usually  a  little  below  the  level  of  the  normal  pylorus,  espe- 
cially after  the  stomach  has  been  emptied  of  its  contents  by  the  use  of 
the  elastic  stomach-tube.  Hemorrhage  is  sometimes  profuse,  and  even 
fatal  if  a  large  vessel,  such  as  the  pyloric  branch  of  the  hepatic  artery, 
has  been  eroded  by  the  carcinoma.  In  pyloric  obstruction  the  retention 
of  food  leads  to  fermentation,  which  aggravates  existing  indigestion  and 
ends  in  causing  dilatation  of  the  organ. 

The  only  disease  which  is  likely  to  be  mistaken  for  pyloric  carci- 
noma is  cicatricial  stenosis  of  the  pylorus.  Cicatricial  stenosis  is  the 
result  of  the  healing  of  an  antecedent  ulcer  in  this  locality,  and  the 
condition  occurs,  as  a  rule,  in  younger  persons  than  does  carcinoma. 
This  form  of  obstruction  is  found  more  frequently  in  the  female  than 
in  the  male.  The  absence  of  a  palpable  tumor  should  not  influence 
us  in  deciding  in  favor  of  the  existence  of  a  cicatricial  stenosis,  as  fre- 
quently no  tumor  can  be  detected  externally  in  cases  of  circular  con- 
stricting carcinoma  of  the  pylorus.  Free  muriatic  acid  is  frequently 
absent  in  carcinoma  of  the  stomach,  but  this  circumstance  is  no  unfail- 
ing test  for  malignant  disease,  as  this  acid  may  be  absent  in  obstruction 
caused  by  non-malignant  disease,  and  may  be  present  during  the  early 
stage  of  carcinoma.  The  occurrence  of  vomiting  in  from  one  to  three 
hours  after  meals  in  persons  more  than  fifty  years  of  age  should  excite 
suspicion  of  carcinoma.  If  the  vomited  material  is  mixed  with 
grumous  blood,  presenting  the  appearance  of  coffee-grounds,  if  the 
vomiting  is  followed  by  a  sense  of  great  relief,  and  if  the  symptoms 
do  not  yield  within  a  short  time  to  the  usual  treatment,  it  is  very  proba- 
ble that  the  patient  is  suffering  from  carcinoma  of  the  stomach,  although 
no  palpable  tumor  may  be  present. 

Inflation  of  the  stomach  after  evacuating  the  organ  by  the  use  of 
the  stomach-tube  is  the  most  reliable  and  safest  way  by  which  to  deter- 
mine the  presence  and  extent  of  dilatation.  The  area  of  tympanites 
will  at  least  approximately  correspond  with  the  size  o^  the  stomach. 
If  the  large  curvature  of  the  stomach  reaches  the  umbilicus,  the  organ 
has  become  dilated.  During  the  examination  for  a  tumor  of  the 
stomach  the  patient  should  be  placed  in  the  dorsal  recumbent  position 
with  the  chest  elevated  and  the  legs  and  thighs  flexed.     Succussion 
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after  the  introduction  of  a  una]!  quuiitity  uf  fluid  into  the  slafliKt 
suggests  ver^-  stronj^ly  the  existence  of  diUuUan  (Bouchard). 

Carcinonui  of  the  stomach,  with  few  exceptions,  proves  Cital  vritlm 
a  year.  Perforation  into  adjacent  v-iscera,  duodenum,  and  trsnivcrv 
colon  may  prolong  life  by  cfe:iltng  a  new  outlet  for  the  slomach-oio- 
tents  into  the  intestinal  canal.  If  [lerforation  into  the  free  pcntonuL 
cavity  takes  plice,  death  from  |>eritomti.H  UMuatly  cnsucjt.  Death  from 
recurring  heniorrhugc.-i  fullows  the  erosion  of  an  artery  of  coimdcnblc 
size.  In  mo^t  instances  of  carcinoma  of  the  pylorus  the  immediate 
cause  of  death  is  in.^nilion  resulting'  from  the  suspension  oT  digestion 
caused  by  mechanical  obstruction. 

Metastasis  occurs  in  connection  with  carcinoma  of  the  stomach. 
When  the  carcinoma  reaches  and  involves  the  peritoneal  coat  of  the 
stomach,  regional  dissemination  often  takes  place  b>'  the  dispersion  of 
carcinoma -cells  or  fragments  of  tissue  over  the  adjacent  serous  .surfaces. 
In  this  way  the  great  omentum  often  becomes  extensively  infected. 
The  lymphatic  glands  in  the  gastro- hepatic  omentum  are  infected  in 
more  than  two-lliirds  of  the  cases.  The  lumbar,  cenical,  and  medias- 
tinal lymphatic  glands  are  occasionally  the  seat  of  regional  infection. 

Trmtmeni. — Careful  attention  to  the  diet  and  the  use  of  the  siphon 
stomach-tube  in  the  cases  in  which  dilatation  from  pyloric  obstruction 
has  taken  place  are  to  be  relied  upon  in  the  conservative  treatment  of 
carcinoma  of  the  stomach.  The  internal  administration  of  salol  and 
bismuth  affords  relief  when  the  obstruction  has  given  rise  to  catarrhal 
inflammation  of  the  gastric  mucous  membrane.  The  obser\'ation  that  ■ 
carcinoma  of  the  pyloric  orifice  of  the  stomach  is  frequently  verj-  limited 
in  extent,  and  that  patients  succumb  not  so  niiicli  to  the  malignant  dis- 
ease as  to  the  effects  caused  by  the  mechanical  obstruction,  has  induced 
surgeons  to  desist  from  operations  for  the  removal  of  the  carcinomatous 
pylorus. 

Pylorectomy. — The  first  experimental  pylorectomics  on  dogs  were 
made  in  iSio  hy  M^'ieni.  I'.irt'^  nf  tin.-  •itnmach  were  removed  for 
other  indications  than  carcinoma  by  Toreili  and  Ksmarch.  Accurate 
experimental  investigations  concerning  the  feasibility  of  pylorectomy 
for  carcinoma  were  made  by  Gussenbaucr.  Winiwarter,  and  Kaiser. 
The  pylorus  was  removed  for  the  first  time  for  disease  by  Pean, 
Billroth  nf^de  the  first  successful  pylorectomy.  The  success  of  the 
operation  has  not  been  what  was  expected  from  it.  In  66  cases  death 
occurred  soon  after  the  operation  in  50.  Only  in  a  few  cases  was  life 
prolonged  for  any  considerable  length  of  time.  One  of  Wolfler's  cases 
lived  three  and  a  half  j'ears  after  the  operation.  That  the  ouerarion  has 
not  yielded  better  results  is  due  to  the  fact  that  the  ' 


the  tumor  and  the  regional  infection  were  such  as  to  require  very  exten- 
sive operations,  to  the  immediate  effects  of  which  many  of  the  patients 
succumbed ;  and  for  the  same  reasons,  in  those  that  survived  the  imme- 
diate eflects  of  the  operation  the  disease  returned  soon  afterward.  In 
the  fifteen  cases  of  abdominal  section  made  by  the  writer  for  carcinoma 
of  the  stomach  tlie  disease  was  found  too  extensive  and  regional  infec- 
tion too  difluse  to  warrant  pylorectomy  in  all  the  cases  but  one,  and  in 
this  one  the  circular  carcinomatous  stricture  of  the  pylorus  had  resulted 
in  such  great  impairment  of  the  strength  of  the  patient  as  to  preclude 
the  advisability  of  resorting  to  a  pylorectomy. 

Surgeons  have  gone  too  far  in  the  radical  treatment  of  carcinoma 
of  the  pylorus.  In  the  writer's  estimation  the  operation  is  warranted 
only  if  the  disease  remains  limited  to  the  organ  primarily  affected,  and 
if  the  patient  is  strong  enough  to  resist  the  immediate  effcct.s  of  the 
operation.  The  stomach  is  washed  out  immediately  before  the  opera- 
tion. If  the  organ  is  thoroughly  emptied  before  the  operation,  there  is 
hardly  any  need  for  the  different  mechanical  devices  (Fig,  202.  A.  u,  c,  d) 


Fig,  loj.— Inusl liiaJ  and  iium^ich  daiavt:  a.  aRft  RydygiFr;  B,  >fli;T  BiUioIli^  c,  nrui  Hihn;  i>.  ifler 
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which  have  been  employed  for  the  purpose  of  preventing  the  escape 
of  duodenal  and  stomach-contents.  Catch-forceps  of  special  construc- 
tion (Fig.s.  203,  204)  have  also  been  employed  for  the  same  purpose. 
For  the  prevention  of  the  escape  of  intestinal  contents  nothing  equals 
in  efficiency  and  ease  of  application  the  clastic  constrictor.  A  small 
rubber  tube  about  a  foot  in  length  is  drawn  through  a  buttonhole  made 
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should  be  tied  in  small  sections  with  fine  braided  silk.  The  lumen  of 
the  stomach  is  made  to  correspond  with  the  oblique  section  of  the 
duodenum  by  closing  a  part  by  Czcniy-Lembert  sutures  before  it  is 
joined  with  the  duodenum.  The  junction  between  duodenum  and 
stomach  is  made  with  the  same  kind  of  sutures.  The  suturing  is  done 
in  steps  as  the  excision  wound  is  enlarged.  This  method  afford,';  a 
better  opportunity  to  coaptate  the  parts  properly,  and  is  attended  by 
le.ss  hemorrhage,  than  if  the  excision  were  made  at  once. 

Rydygier  diminishes  the  size  of  the  opening  in  the  stomach  from 
the  larger  instead  of  from  the  smaller  curvature  of  the  stomach  (Fig, 
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Fig.  B06, — Raeclloa  of  ifac  pytonu  (al^er  Rydygftfr}:  A,  iDcalion  ind  diracUoaoF  tnciilont ;  n.  luturci. 

206,  b).  Canalization  difficulties  are  less  likely  to  follow  the  operation 
if  the  duodenum  is  united  with  the  greater  curvature  of  the  stomach 
according  to  the  Billrolh-Wolfler  op- 
eration than  when  it  is  attached  to 
the  lesser  curvature,  as  recommended 
by  Rydygier.  The  difficulties  expe- 
rienced in  uniting  the  duodenum  with 
the  stomach  when  a  large  part  of  this 
organ  has  to  be  removed  have  led 
Billroth  to  combine  pylorectomy  with 
gastro-enterostomy  in  the  operative 
removal  of  large  carcinomatous  tu- 
mors of  the  pyloric  portion  of  the 
stomach  (Fig.  207).  The  resected 
ends  of  the  stomach  and  duodenum 
are  closed  by  a  double  row  of  su- 
tures, and  a  communication  is  established  between  the  anterior  wall 
of  the  stomach  and  the  lower  part  of  the  duodenum  or  the  upper  part 
of  the  jejunum  by  making  in  each  of  these  organs  a  longitudinal  slit 
at  least  two  inches  in  length  and  uniting  them  by  Czerny-Lembert 
sutures.  Tuholsky  of  St,  Loui-s  is  an  ardent  advocate  of  this  operation, 
but  he  advises  that  it  should  be  done  a  daix  temps. 


Fic.  ao7. — Rckvrijpn  of  (h*  pylonn  wiib  g»a»ro- 
eDtcfMUnny  \9,lvtT  fiillrothj. 
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Gastro-cnterostomyK — The  limited  success  of  pylorectoniy  induced 
Wolflcr  to  devise  an  operation  for  the  relief  of  patients  suffering  from 
pyloric  carcinoma  too  far  advanced  for  a  radical  operation.  This  opera- 
tion is  called  gastro-cntcrostomy,  and  consists  in  establishing  between 
the  stomach  and  the  upper  part  of  the  intestinal  canal  a  communica- 
tion, thus  excluding  permanently  from  the  gastro-intestinal  canal  the 
affected  part.  The  stomach  i.s  prepared  for  the  operation  in  the  same 
manner  as  for  pylorectomy.  It  is  advisable  to  wash  out  the  stomach 
daily  at  least  for  two  days  before  the  operation,  and  to  nourish  tlie 
patient  during  this  time  exclusively  by  rectal  feeding.  The  intestinal 
canal  should  be  cleared  of  its  contents  by  a  mild  laxative  or  a  high 
rectal  enema.  In  one  instance  the  writer  performed  this  operation 
without  an  anesthetic.  The  only  pain  which  the  patient  complained  of 
was  produced  by  making  the  external  incision.  The  handling  of  the 
stomach  and  the  intestines,  the  visceral  incisions,  and  the  suturing 
appeared  to  cau.se  little  or  no  pain. 

If  no  contraindications  exist,  chloroform  should  be  used  in  i>erform- 
tng  this  as  well  as  other  operations  on  the  gastro-intestinal  canal,  in 
preference  to  ether,  as  the  use  of  chloroform  is  attended  and  followed 
by  less  retching  and  vomiting  than  is  the  case  when  ether  is  used. 
The  abdomen  is  opened  by  a  straight  incision  in  the  median  line  ex- 
tending from  the  xiphoid  cartilage  to  the  umbilicus.  The  upper  part 
of  the  intestinal  tract,  at  a  point  about  twelve  inches  below  the  pyloric 
orifice  of  the  stomach,  is  brought  forward  into  the  wound  with  the 
anterior  wall  of  the  stomach. 


Fj(^.  J^. — ForHUatlou  of  vatvc  la  prcvuil  rnfnDce  of 


Fig.  TOg  — JtuplantiKlOD  of  duodenum  IniAJfjunuin 
and  jejunum  Into  tlomjtf:h  (after  WU15q). 


Gaslra-CMtcrostomy  after  Wolflcr. — Wolfler  intended  to  prevent  the 
entrance  of  bile  into  the  stomach,  and  of  stomach-contents  into  the 
duodenum,  by  forming  a  valve  by  uniting  the  right  half  of  the  opening 
in  the  bowel  with  the  intact  stomach-wall,  and  only  the  left  half  with 
the  margin  of  the  opening  in  the  stomach  (Fig.  208).    The  .same  object 
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Fig.  »io,— CMtro-enlerosIomy  (iflcr  LOcln). 


is  attained  if  the  bowel  is  completely  divided  at  the  junction  of  the 
duodenum  with  the  Jejunum,  and  the  proximal  end  is  implanted  into 
the  jejunum  and  the  jejunum  into  an 
opening  in  tlie  anterior  wall  of  the  stom- 
ach, as  sho^i-n  in  Figure  209.  Liicke 
reversed  the  position  of  the  bowel  as 
recommended  by  Rockwitz,  in  order  to 
bring  the  peristaltic  action  of  the  intes- 
tine in  accord  with  the  movements  of 
the  stomach  (Fig.  210). 

In  making  the  communication  be- 
tween the  stomach  and  the  intestines 
large  enough,  some  allowance  must  be 
made  for  cicatricial  contraction  of  the 
opening.  The  visceral  incision  should  be  at  least  two  inches  in  length. 
The  stomach  and  the  bowel  should  be  united  behind  by  sero-muscular 
sutures  before  the  visceral  incisions  are  made,  as  recommended  by 
Lauenstein.  After  the  incisions  h.ivc  been  made  the  deep  sutures  are 
applied  all  around,  when  the  incision  is  completed  by  a  row  of  super- 
ficial sutures  in  front  and  on  the  sides. 

GaslrO'entcrostoniy  after  Sinn. — The  writer  has  made  fifteen  gastro- 
enterostomies by  substituting  in  part  for  the  sutures  plates  of  decal- 
cified bone  with  a  central  perforation  at  least  two  inches  in  length  and 
three-quarters  of  an  inch  wide.  The  intestine  is  brought  into  the 
Rockwitz  position  and  is  united  with  the  stomach  behind  by  a  row  of 
sero-muscular  sutures.  An  incision  two  inches 
in  length  is  made  in  the  stomach  and  the  duo- 
denum ;  the  plates  are  then  inserted,  and  are 
brought  into  proper  position  by  making  trac- 
tion on  the  fixation-sutures ;  the  lateral  sutures, 
armed  with  needles,  are  now  passed  through 
all  the  tissues  except  the  peritoneum,  and 
the  terminal  sutures  are  brought  out  at  the 
angles  of  the  visceral  wounds.  An  assistant 
coaptates  the  wounds,  and  the  lower  fixation- 
suture  is  tied  with  sufificient  firmness  to  bring 
the  parts  in  apposition  without  endangering 
their  blood-supply  by  strangulation ;  next  the  terminal  sutures  are  tied, 
and  finally  the  superficial  fixation-sutures.  Before  tying  the  last  suture 
the  margins  of  the  wound  must  be  carefully  brought  well  between  the 
plates  to  prevent  evcrsion.  All  the  sutures  are  cut  close  to  the  knot. 
The  union   is  completed  by  stitching-  the  serous  surfaces    over   the 


Fi«.  VII . — Mcihl  perforated  decal- 
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instances  the  patients  lived  for  three,  four,  and  eight  months  in  comfort 
and  ease — a  sufficient  recompense  for  the  risk  assumed  in  subjecting 
themselves  to  a  gaslro-enterostomy.  In  the  majority  of  cases  of 
pyloric  carcinoma  the  surgeon  will  have  to  content  himself  with  making 
a  gastro-enterostomy  until  by  improved  diagnostic  resources  we  will 
be  able  to  recognize  carcinoma  of  the  stomach  early  enough  to  warrant 
a  more  frequent  recourse  to  a  radical  operation  by  pylorectomy  or  by 
partial  gastrectomy. 

InteatineB. — Carcinoma  is  more  frequent  in  the  lower  than  in  the 
upper  part  of  the  intestines.  Of  every  lOO  cases,  75  occur  in  the  rec- 
tum; of  the  remainder.  23  would  be  localized  in  the  large  bowel  and 
2  in  the  small  intestine,  including  the  ilio-cecal  valve,  and  would  prob- 
ably be  distributed  in  the  following  manner:  Small  intestine  and  ilio- 
cecal  valve,  2;  cecum,  2;  hepatic  (lexure  of  colon,  3;  splenic  flexure 
of  colon.  4;  sigmoid  flexure.  10;  intermediate  segments  of  colon,  4 
(Sutton).  Carcinoma  of  the  intestines  represents  in  its  minute  struct- 
ure the  glandular  appendages  of  the  mucous  membrane  lining  the 
intestinal  canal  (Fig.  213).     The  irregular  tubules  are  lined  with  cylin- 


Fic.  a  1  J.  ^Cylindrical-Celled  carclnonia  of  tht  Inicstine^  V  laB  (pHer  Hau^c-rt .  jbuv<^,  elDn(Ear«l  itnA 
ditrcndrd  grartular  ipncd:  lif-li»w,  wirhnnul  a  «h,iTp  bnrdcr,  lliEic  lubuls  IcrmiiDilc  Jn  Urcgulur  carcmuiri^i- 
HlvCD^,     The  hbclt  poinui  Indlulc  celU  uridLr|iu,i>K  barfDliinctlE, 

drical  cells.     In  the  periphery  of  the  tumor  the  cells  which  have  parted 
from  the  parent  soil  and  have  escaped  through  the  imperfect  membrana 
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propria  infiltrate  the  surrounding  coniicctjvc-tiwue  spaces,  and  ihc  new 
cell*  which  they  produce  arrange  thcnwclves  again  in  tubular  «Jiapc, 
the  pre-existing  connective  tiMuc  becoming  the  stroma  of  that  part 


Fra,  tiq.'^rcriphtn'  of  cyLlndHnt'TEtkd  cBrntoomi  of  i>ic  cecium:    X   tio  {Sqf  Jul  Cllntf.  Koih 

Mfdlcal  L'ull*|>.  I.l»u«u)  •,  mat  «(  uianaDui-uU>  \\t  cuiiikuic'Iibuc  apKC*;  t.  •olcrraiBa  ta*. 
■Mil**  tlHiia, 

of  the  tumor.  The  section  represented  in  Figure  214  was  taken  from 
the  |)cri])hcry  of  a  circular  constricting  carcinoma  of  the  cecum.  The 
tuiniir  had  produced  intestinal  obstruction. 

The  parenchyma  and  the  stroma  of  intestinal  carcinoma  are  very 
apt  to  undergo  colloid  degeneration.  Regional  and  metastatic  infection 
occurs  earlier  and  more  constantly  than  in  squainous-celled  carcinoma. 
Carcinoma  of  the  intestines  is  seldom  recognized,  or  even  suspected, 
before  the  tumor  has  produced  symptoms  of  ob.st ruction.  Chronic 
obstruction  fruin  this  cause  is  frequently  attended  by  diarrhea,  a  symp- 
tom which  frequently  leads  patient  and  physician  into  errors  in  diag- 
nosis. 

Acute  obstruction  is  caused  either  by  the  affected  segment  of  the 
intestine  becoming  invaginatcd  or  by  a  suddenly-developed  paretic  con- 
dition of  the  bowel  above  the  scat  of  obstruction.  Great  livpcrtrophj 
of  the  muscular  coat  of  the  bowel  above  the  obstruction  is  usualtj 
associated  with  chronic  obstruction,  and  an  acute  attack  is  initiated 
when  compcnsatoi-y  hypertrophy  no  longer  keeps  pace  with  the  increas- 
ing mechanical  imjK-'dimcnt  or  when  the  narrowed  part  of  the  bowel 
becomes  impermeable  by  impaction  of  some  foreign  substance  or  of  a 
hardened  fecal  mass,  In  cases  of  acute  intestinal  obstruction  in  per- 
sons advanced  in  years  the  existence  of  a  malignant  intestinal  tumor 
should  be  borne  in  mind.  As  in  the  pylorus,  carcinoma  of  the  intestine 
occurs  cither  as  a  diffuse  tumor  attaining  considerable  size  or  as  a  cir- 
cular con.striction.     The  former  variety  is  more  liable  to  ulceration  and 


CARdNOMA. 


337 


I 


perforation  ;  the  latter  gives  rise  to  intestinal  obstruction.  In  the  con- 
stricting variety  the  tumor  involves  the  entire  circumference  of  the 
bowel,  and  by  constriction  of  its  stroma  the  lumen  of  the  bowel  is 
gradually  reduced  in  size.  The  bowel  on  the  distal  side  becomes 
much  smaller  in  size,  while  on  the  opposite  side  of  the  constriction  it 
becomes  distended  and  all  its  coats  arc  hypertrophied  to  some  distance 
from  the  seat  of  obstruction.  The  catarrh[d  inflammation  caused  by 
the  accumulation  of  feces  and  the  greatly  increased  peristaltic  action 
cause  the  frequent  liquid  discharges,  which  arc  taken  only  too  often  by 
the  superficial  observer  as  an  indication  of  the  absence  of  a  mechanical 
obstruction.  Chronic  intestinal  obstruction  caused  by  a  carcinoma  is 
attended  bv  intermittent  paroxvsinal  pain  luhieh  is  referred  to  the  region 
of  the  umbilicus,  irrespective  of  the  anatomical  location  of  the  tumor. 

Operative  Treatment. — Unless  the  tumor  has  given  rise  to  a  palpable 
swelling,  the  surgeon  has  seldom  ar  opportunity  to  perform  a  radical 
operation  until  symptoms  of  chronic  or  acute  intestinal  obstruction 
set  in.  In  making  a  laparotomy  for  intestinal  obstruction  the  surgeon 
must  be  prepared  to  meet  with  such  a  condition.  A  radical  operation 
i.s  indicated  if  the  carcinoma  has  not  passed  beyond  the  limits  of  the 
bowel  and  the  patient's  strength  is  adequate  to  resist  the  immediate 
effects  of  an  cntcrectomy.  If  the  patient  has  become  prostrated  from 
the  effects  of  the  intestinal  obstruction,  it  is  advisable  to  resort  to  the 
formation  of  an  artificial  anus  above  the  obstruction,  and  to  postpone 
the  operation  until  his  strength  has  been  recuperated  sufficiently. 

Enterostomy. — If  the  tumor  occupies  the  ilio-cecal  region,  a  tem- 
porary artificial  anus  is  established  in  the  right  inguinal  region  by 
bringing  into  the  wound  the  first  di.stended  knuckle  of  the  small  intes- 
tine that  presents  itself  The  intestine  is  united  with  the  peritoneum 
of  the  external  incision,  and  the  bowel  is  opened  by  a  transverse 
incision  about  an  inch  in  length.  If  the  carcinoma  is  located  below 
the  sigmoid  flexure,  a  sjgmoidostomy  in  the  left  groin  is  made.  These 
operations  are  indicated  in  cases  in  which  the  obstruction  is  acute  and 
the  patient's  general  condition  does  not  permit  of  an  operation  requiring 
more  time. 

Enterectomy. — The  removal  of  a  malignant  tumor  of  the  intestine 
requires  an  enterectomy.  The  removal  of  a  limited  segment  of  the 
bowel  for  malignant  disease,  if  the  patient's  strength  has  not  been  too 
much  exhausted  and  no  regional  infection  has  occurred,  is  a  legitimate 
procedure,  and  is  often  followed  by  a  permanent  cure.  The  operation 
should  not  be  undertaken  if  extensive  malignant  adhesions  have  formed 
or  if  the  lymphatic  glands  have  become  exten.sively  infected.  The 
bowel  on  each  .side  of  the  tumor  should  be  constricted  with  a  piece  of 
»  M 
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tion  of  the  cecum  for  carcinoma,  and  in  every  instance  this  method 
of  approximation  proved  eminently  successful  (Fig,  217). 

Inli'stinal  Anastomosis. — If  the  carcinoma,  by  the  promotion  of  car- 
cinomatous adhesions  with  neighboring  organs  or  by  extensive  regional 
infection  through  the  lymphatic  channels,  has  advanced  beyond  the 
limits  of  a  radical  operation,  an  intestinal  anastomosis  should  be  made. 
This  operation  consists  in  establishing  a  fistula  between  the  bowel 
above  and  below  the  tumor. 
The  operation  can  be  done 
by  making  in  the  respective 
parts  of  the  bowel  an  incis- 
ion four  inches  in  length, 
as  advised  by  Abbe,  and 
the  union  is  effected  by  a 
double  row  of  silk  sutures, 
A  single  row  of  sutures 
might  prove  all-sufficient, 
but  as  a  matter  of  safety  a 
double  row  is  preferable. 
The  same  object  can  be 
accomplished  in  a  shorter 
time  and  with  a  greater  de- 
gree of  security  by  substi- 
tuting for  the  inner  row  of  sutures  perforated  decalcified  bone-plates 
(Fig.  218).  The  anastomotic  opening  should  correspond  in  size  with 
the  lumen  of  the  bowel. 

The  use  of  the  Murphy  button  would  be  attended  by  great  danger 
in  such  cases,  as  the  button  would  be  just  as  likely  to  fall  into  the  blind 
end  of  the  bowel  on  the  proximal  side  of  the  obstruction  as  into  the 
opposite  side.  Besides,  it  has  been  shown  by  Keen  and  othcr.s  that 
the  opening,  small  in  the  beginning,  is  apt  to  become  contracted  beyond 
the  limits  of  its  requirements  in  a  comparatively  short  time. 

Rectum, — Carcinoma  of  the  rectum  occurs  more  frequently  than 
carcinoma  of  the  remaining  portion  of  the  intestinal  canal,  its  greater 
frequency  here  being  probably  accounted  for  by  the  rectum  being 
more  often  the  seat  of  benign  growths,  of  chronic  inflamm.itor>'  aflec- 
tions,  and  of  prolonged  irritations  from  different  sources.  The  histo- 
logical structure  of  most  of  the  rectal  carcinomata  presents  a  tubular 
arrangement  of  the  cells,  surrounded  and  enclosed  by  a  connective- tissue 
stroma  which  in  the  soft  variety  of  tumors  is  exceedingly  scanty,  and 
in  the  hard,  constricting  variety  is  very  abundant  and  compact  "^'" 
219).     In  the  rapidly  infiltrating  form  the  rectal  tube  becomes  in' 


deralc>fii;d  l^rknE-plalci  in  Ihc  D\ttntl\ti:  trrjifmcnl  ar  jnopenble 
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of  rectal  carcinoma  that  produces  nbstructinn  and  is  most  favorable  to 
opcrativi;  tivatmciil.  owing  to  the  hniitcd  extent  of  the  tumor  and  the 
dilated  condition  of  ihe  bowel  above  the  obstruction,  permitting  the 
bowel  to  be  dniwi  down  after  removal  of  the  carcinomatous  part. 

The  writer  has  already  referred  to  a  case  that  came  under  his  obser- 
vation of  carcinoma  of  the  rectum  in  a  boy  eighteen  years  of  age.  Car- 
cinoma of  the  rectum,  however,  with  few  exceptions  is  a  disease  of 
advanced  life.  According  to  Hildebrandt's  statistics,  16  per  cent,  of 
rectid  carcinomaia  occur  in  persons  less  than  forty  years  old,  54  |x;r 
cent,  in  persons  forty  to  sixty  years  of  age,  and  30  per  cent,  in  persons 
from  sixt>-  to  eight\-  years  old.  The  carcinoma  is  located  most  fre- 
quently in  the  lower  third  of  the  rectum.  The  stagnation  of  feces 
aggravates  the  ulcerative  process  and  produces  at  the  same  time  a 
catarrhal  proctitis  above  the  tumor.  Local  extension  takes  place  in 
the  direction  of  the  connective  tissue  outside  of  the  rectum,  in  advanced 
cases  rendering  the  rectum  as  immovable  as  though  it  '•'*  '" 
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a  vise.  Regional  infection  takes  place  in  the  rapid-growing  variety 
at  an  early  stage,  and  extends  in  the  direction  of  the  chain  of  sacral 
and  lumbar  lymphatic  glands.  In  advanced  cases  the  regional  infec- 
tion occasionally  includes  the  inguinal  glands.  Metastasis  of  different 
organs  hastens  the  fatal  termination.  The  statement  has  already  been 
made  that  cylindrical  carcinoma  gives  rise  earlier  and  more  constantly 
to  metastasis  than  does  carcinoma  representing  epiblastic  tissue. 

Symptoms  and  Diagnosis. — Carcinoma  of  the  rectum  is  not  attended 
by  much  suffering  iinii!  the  tumor  by  its  size  or  by  constriction  gives 
rise  to  obstruction.  A  sense  of  weight  and  an  aching  feeling  in  the 
sacral  region,  usually  attributed  to  rheumatism  or  hemorrhoids,  is 
about  all  the  patient  complains  of  during  the  early  stages.  The  dis- 
charge of  a  little  blood  and  mucus,  and  constipation  alternated  by 
diarrhea,  are  tht  symptoms  which  usually  induce  the  patient  to  .seek 
medical  advice  under  the  behef  that  he  is  suffering  from  piles.  Palkiits 
giving  such  a  clinical  history  should  always  be  subjected  to  a  thorough 
rectal  examination.  Digital  exploration  is  more  to  be  relied  upon  in 
conducting  this  examination  than  the  use  of  the  different  kinds  of  rectal 
specula.  The  patient  should  be  brought  into  the  exaggerated  lithotomy 
position.  With  the  right  index  finger  well  lubricated  the  rectum  is 
explored,  and  unless  the  carcinoma  involves  the  first  part  of  the  rectum 
the  tumor  is  discovered  without  any  difficulty.  In  the  con.stricting 
variety  the  lower  end  of  the  tumor  with  the  constricted  lumen  feels 
very  much  like  an  enlarged  lacerated  cer\'ix  uteri.  The  size  of  the 
lumen  and  the  mobility  of  the  affected  part  are  now  determined,  after 
which  careful  .search  should  be  made  for  enlarged  lymphatic  glands  in 
the  sacral  fossa.  If  the  tumor  has  infiltrated  the  rectal  wall  without 
having  produced  contraction,  the  rectum  feels  like  a  firm,  unyielding 
cylinder  with  points  of  ulceration  of  its  mucous  lining. 

In  cicatricial  stenosis  of  the  rectum,  the  only  condition  liable  to  be 
mistaken  for  carcinoma,  the  stricture  is  usually  near  the  anus,  infiltra- 
tion of  the  rectal  wall  is  less  marked,  any  considerable  enlargement  of 
the  sacral  glands  is  absent,  and  the  stricture  is  often  multiple,  which 
latte?  is  not  the  case  in  carcinoma.  Should  any  doubt  exist  as  to  the 
differential  diagnosis  between  these  two  rectal  affections,  a  Augment  of 
tumor-tissue  should  be  removed  and  sections  of  it  be  examined  under 
the  microscope. 

Indications  for  a  radical  operation  are  absence  of  paraproctitic  infil- 
tration and  of  extensive  lymphatic  infection,  and  a  sufficient  accessibility 
of  the  tumor  to  enable  the  surgeon  to  remove  all  the  disea.sed  tissue 
by  a  radical  operation.  Opposite  conditions  must  be  regarded  as  posi- 
tive contraindications  to  any  radical  measures. 
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produce*  obMruction,  an  arti- 
Acul  aniu  will  bcncAt  the 
paticnl  in  two  ways :  it  will 
cxclu<ic  fnwt  the  fecal  circula- 
lion  the  diseased  part  of  the 
rectum,  and  at  the  same  time 
will  establish  a  free  outlet  for 
the  intestinal  content,-*.  If  an 
artificial  anus  b  made  under 
such  circumstance,  it  should 
be  nude  with  a  view  of  com- 
pletely intcrrupling  the  fecal 
circuUtinn  and  thus  affording 
absolute  rest  for  the  excluded 
[wrl  r^  the  bfjwcl.  Maydl'ti  colostomy  (Fig.  230)  will  answer  these 
requirements  lo  (jerfection.  An  incision  four  inches  in  length  is  made 
about  twfi  Incheo  above  Poupart's  Iti^nmcnt,  halfway  between  the  symphy- 
nj*  piibi<  iiritl  the  anterior  <iii|>cni>r  9|)inou!i  pmcess  of  the  itium,  parallel 
with  the  fihrcN  of  the  external  oblique  muscle.  The  muscular  layers  are 
■epamted  im  far  an  pcmsible  by  the  u.sc  of  blunt  instruments.  The  trans- 
vrmaliH  Eucia  iind  the  peritoneum  arc  incised  to  the  extent  of  the  external 
wr)un(l.  Some  care  it  now  necessary  to  recognize,  seize,  and  bring  for- 
ward into  tlic  Wound  in  pro|K'r  position  the  sigmoid  flexure.  As  soon 
Alt  thr  proper  loop  liaH  been  found  the  mesentery  near  the  bowel  is  tun- 
nelled wilh  a  heni(iHl;Uicforccp.s,  andaglass  tube  four 
inchcH  in  k-ni;il),  the  mr.e  of  an  onlinary  lead  pencil, 
covered  by  xeveral  layers  of  gauze,  is  drawn  through 
this  ojicning  with  the  fmtcps.  The  glass  tube  serves 
HH  a  liddge  for  ihe  [jrul.ipsed  liiop  of  Ihc  bcjwel. 
The  two  limbs  uf  the  bowel  arc  now  sutured  lojiethcr  .     „ 

on  each  side  by  two  icro- muscular  sutures  under-    ],»ioniy,.h(.»insihi>po.i. 
nealli  the  bridge  (I'ig,  221).     Next,  the  prolapsed 
loop  U  nuturcd  at  its  base  to  the  pnnetal  peritoneum 
by  at  least  six  point-s  of  suture,  to  prevent  the  escape  of  intestinal 
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loops.  If  the  symptoms  are  urgent,  the  base  of  the  loop  is  surrounded 
by  a  ring  of  absorbent  cotton  fastened  to  the  bowel  and  the  skin  by 
collodion  ;  the  bowel  is  then,  at  the  most  prominent  part,  divided  trans- 
versely to  the  extent  of  at  least  two  inches.  If  the  symptoms  are  not 
urgent,  it  is  much  safer  to  postpone  the  opening  of  the  bowel  for  two 
or  three  days,  until  the  peritoneal  cavity  has  become  shut  out  by 
adhesions  all  around.  If  this  course  is  adopted,  an  ordinary  antiseptic 
dressing  is  applied,  taking  the  precaution  that  the  intestinal  loop  should 
not  be  subjected  to  harmful  pressure.  On  the  .second  or  third  day  the 
dressing  is  removed,  the  collodion  ring  is  applied,  and  the  bowel  is 
incised  as  indicated  above.  It  is  advisable  to  keep  the  bridge  in  place 
for  at  least  a  week  or  two,  in  order  to  secure  at  a  point  opposite  to  it 
the  formation  of  an  efficient  spur.  Complete  section  of  the  bowel  at 
this  time  is  recommended  by  some;  but  it  is  not  necessary,  as  the  spur, 
if  well  developed,  will  direct  all  the  intestinal  contents  away  from  the 
lower  part  of  the  bowel,  and  the  bowel  on  the  distal  side  can  be  flushed 
from  time  to  time  as  may  appear  necessary. 

Krlirpation  of  the  Rfctmti  for  Carcinoma. — Extirpation  of  the  carci- 
nomatous rectum  is  now  generally  made  through  the  sacral  route.  A 
long  time  ago,  Kocher  recommended  removal  of  the  coccyx  as  a  pre- 
liminary step  to  the  removal  of  the  lower  part  of  the  rectum.  Encour- 
aged by  the  success  attending  the  removal  of  the  rectum  from  this 
direction,  surgeons  have  become  bolder  and  have  sacrificed  parts  of 
the  sacrum  for  the  purpose  of  securing  better  access  to  the  diseased 
rectum.  The  resection,  temporary  or  permanent,  of  a  part  of  the  pos- 
terior bony  wall  of  the  pelvis  has 
enabled  surgeons  to  extend  the 
field  of  radical  operations  upon  the 
rectum  for  malignant  disease. 

The  different  points  where  the 
sacrum  has  been  divided  in  the 
operation  for  extiq)ation  of  the 
rectum  arc  shown  in  Figure  222. 

As  is  the  case  with  similar  ope- 
rations in  other  parts  of  the  body, 
the  application  nf  the  principle  of 
sacral  resection  as  a  preliminary 
step  to  extirpation  of  the  rectum 
has  been  carried  too  far.  It  ap- 
pears to  the  writer  unjustifiable  to  carr>'  the  resection  of  the  sacrum  as 
far  as  has  been  done  by  Voikmann  and  Rose.  The  simple  removal  of 
the  coccyx  will  often  suffice  in  affording  ample  room  for  the  removal 


Fic.  ^1  — Kdcciion  uF  sacrum  iti  chijrffHiion  of 
recium  for  rarritiLinut :  a.,  after  Krajkc.  ■»-<<',  mrier 
Bsrdenticiwr  ^  A,  arier  Vglkm^DH.  Ruc- 
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of  the  lower  part  of  the  rectum,  and  Kraske's  operation  will  usually 
accomplish  all  that  could  be  desired  in  the  removal  of  a  carcino> 
matous  rectum  when  the  disease  is  within  the  limits  of  a  justifiable 
operation. 

The  patient  should  be  prepared  for  a  number  of  days  for  the  (}pera- 
tion  by  dieting,  laxatives,  warm  baths,  and  colonic  irrigation,  so  as  to 
secure  for  the  part,  as  nearly  as  can  be  done,  an  aseptic  condition. 
Immediately  before  the  operation  the  lower  part  of  the  rectum  should 
be  flushed  thoroughly  with  Thiersch's  solution,  and  the  external  sur- 
face should  be  scrubbed  thoroughly  with  warm  water  and  potash  soap, 
and  later  be  disinfected  with  a  solution  of  corrosive  sublimate  or  of 
carbolic  acid.  After  the  patient  is  under  the  influence  of  an  anesthetic 
he  is  placed  face  down  upon  a  low  table  or  a  cot.  the  pelvis  is  elevated 
by  placing  under  it  pillow.s  covered  by  rubber  .sheeting,  and  the  thighs 
and  the  legs  are  fle.xed.  This  position  dimini.shes  the  amount  of  venous 
hemorrhage,  and  the  abdominal  organs  gra\'itate  toward  the  chest, 
leaving  the  pelvis  comparatively  empty.  An  incision  is  then  made  in 
the  median  line  from  the  centre  of  the  .sacrum  to  the  verge  of  the  anus. 
The  coccyx  is  enucleated,  and  the  lower  t«o  sacral  x'ertcljr.-E  are  isolated 
from  the  soft  tissues  by  the  use  of  the  knife  and  the  )>erii>steal  elevator. 
The  sacrum  is  then  divided  tran.svcrsely  between  the  la.st  two  foramina 
with  a  large  chisel  and  a  mallet.  All  lieniorrliage  is  then  carefully 
arrested.  After  this  .step  of  the  operation  minute  details  as  to  the 
immediate  arrest  of  hemorrhage  by  the  use  of  hemostatic  forceps  must 
be  carried  out.  Hy  careful  dissection  between  tissue-forceps  the  rectum 
is  reached.  As  soon  as  this  has  been  done  cutting  in.stnnnents  should 
be  used  sparingly.  The  rectum  sjinulti  be  fniulinttii  rather  than 
excised.  Connective-tissue  bantis  and  muscles  are  isolated  before  they 
are  cut.  The  proximal  end  of  the  tumur  shmild  be  reached  first.  If 
the  rectum  has  to  be  removed  high  up.  the  iieriloneal  cavity  is  opened 
carefully,  and  prolapse  of  intestines,  as  well  as  tlie  tntraiice  of  blood 
into  the  peritoneal  cavity,  is  prevented  by  packing  the  opening  with 
gauze  sponges  well  secured  in  a  hemo.static  forcejis.  Ulieti  healthy 
tissue  is  reached,  a  -strip  of  gauze  is  tied  around  the  ricluni  sufficiently 
tight  to  prevent  escape  of  intestinal  contents,  after  wliicli  the  bowel  is 
divided  below  transversely.  The  bowel  is  then  drawn  downward, 
and  the  diseased  segment  is  separated  by  a  careful  dissielion.  If  po.s- 
sible,  the  external  sphincter  muscle  i.s  jjreserved.  Tin-  cmiise  to  be 
pursued  now  depends  on  how  far  the  rectum  lias  to  ln'  nmoveii  in  a 
downward  direction.  If  the  distal  end  can  be  preserved,  tlie  surgeon 
can  select  one  of  two  procedures.  The  prn.ximal  eml  can  he  united 
with  the  distal  end  by  circular  enterorrhaphy.     Owing  to  the  absence 
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of  a  peritoneal  investment  in  the  lower  end,  this  prcMiedure  has  not 
yielded  good  results.  Hochenegg  has  suggested  that  the  proximal 
end  should  be  invaginated  into  the  distal  end  and  be  sutured  to  a  cir- 
cular denudation  at  the  anus.  The  results  after  this  procedure  have 
been  more  satisfactory  than  those  after  the  first-named  method.  If  the 
lower  part  of  the  bowel  has  to  be  removed,  the  resected  end  is  drawn 
downward  and  is  attached  to  the  external  skin  by  sutures.  The  bowel 
end  must  be  ruffled  so  as  to  diminish  its  lumen  before  it  is  attached : 
this  can  be  done  with  a  circular  purse-string  suture  of  catgut.  In 
cither  of  these  procedures  the  cavity  of  the  wound  is  packed  with 
iodoform  gauze,  over  which  the  external  wound  is  sutured  except  at 
from  one  to  three  places,  where  the  gauze  is  brought  out  to  the  sur- 
face. The  patient  should  be  given  a  liquid  diet  for  a  few  days,  and 
small  do.ses  of  opium  to  constipate  the  bowels  temporarily.  If  no  con- 
traindications arise,  the  gauze  should  remain  for  at  least  a  week.  At 
this  time  the  whole  wound-surface  is  covered  by  a  pavement  of  active 
granulations  that  will  guard  against  infection  later.  The  wound  pre- 
senting such  a  condition  heals  \x\  a  remarkably  short  time. 

If  the  rectum  is  amputated  high  up  and  the  resected  end  cannot  be 
brought  down,  a  sacral  anus  is  established  by  suturing  the  bowel  into 
the  upper  angle  of  the  externa!  incision.  The  writer  has  pursued  this 
course  a  number  of  times,  and  believes  that  an  artificial  anus  in  this 
locality  has  a  number  of  advantages  not  possessed  by  an  artificial  anus 
devoid  of  a  proper  sphincter  muscle  lower  down.  Should  the  wound 
suppurate,  enough  sutures  are  removed  to  secure  free  drainage.  In 
this  event  the  dry  dressing  must  give  way  to  frequent  antiseptic  irriga- 
tions and  to  a  compress  of  gauze  kept  moist  with  a  saturated  solution 
of  acetate  of  aluminum  or  of  boric  acid. 

If  the  carcinoma  return.s,  little  is  to  be  expected  from  another  ope- 
ration, as  the  local  recurrence  is  usually  accompanied  by  extensive 
infiltration  and  lymphatic  infection.  The  formation  of  an  artificial  anus 
in  such  cases  is  never  indicated,  as  the  recurring  carcinoma  does  not 
cause  constriction  of  the  bowel,  but  extends  to  the  pelvic  connective 
tissue. 

Liver. — Primary  carcinoma  of  the  liver  is  extremely  rare.  Riesen- 
feld,  Klebs,  and  von  Bergniann  do  not  believe  in  the  primary  origin  of 
carcinoma  of  the  liver.  In  1885.  Harris  of  London  collected  ig  cases 
of  primary  carcinoma  of  this  organ.  In  6000  postmortems  made  by 
Virchow  the  liver  was  found  to  be  the  seat  of  carcinoma  in  95  of 
these;  the  disease  was  secondary  in  90,  and  primary  in  5.  Two  cases 
of  carcinoma  of  the  liver  have  been  .subjected  to  operative  treatment. 
In  von  Bergmann's  case  the  tumor  was  located  in  a  pedunculated  lobe 
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such  a  carcinnma  occasionally,  although  rarely,  occurs  is  shown  by 
Figure  224.  Langhans  never  saw  hard,  but  always  soft,  carcinomata 
of  this  organ.  He  believes  that  the  tumor  starts  from  the  epithelial 
cells  lining  the  seminiferous  tubules.  He  also  calls  attention  to  the 
transformation  of  an  adenoma  of  the  testicle  into  a  carcinoma. 

From  a  diagnostic  point  of  view  it  is  important  to  remember  that 
tuberculosis  almost  always  begins  in  the  epididymis,  and  carcinoma  in 
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the  testicle  proper.  As  carcinoma  of  this  organ  is  always  soft,  it  is 
liable  to  undergo  cystic  degeneration — an  occurrence  which  still  further 
complicates  the  diagnosis.  The  regional  infection  extends  along  the 
lymphatics  of  the  cord  and  from  the  cord  to  the  iliac  fossa,  The  tumor 
may  attain  the  size  of  an  adult's  head. 

Early  removal  of  the  testicle  with  its  envelopes  and  the  cord  as  far 
as  it  can  be  followed  is  the  only  operation  that  promises  a  permanent 
result.  Kochcr  has  observed  cases  in  which  the  disease  did  not  recur 
for  four  and  a  half,  eight  and  a  half,  and  ten  and  a  half  years  after 
operation. 

Penis. — Carcinoma  of  the  prepuce  and  of  the  glans  penis  is  observed 
in  men  past  fifty  years  of  age.    Kaufmann  estimates  that  one-third  of  all 
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Ampiitiition  of  tlie  Penis  for  Carcinoma. — If  the  carcinoma  is  limited 
to  the  prepuce,  and  no  evidences  of  lymphatic  affection  are  present,  the 
organ  should  be  amputated  behind  the  corona  glandis.  The  penis  is 
constricted  at  its  ba.ie  with  a  rubber  cord  or  tube  to  render  the  opera- 
tion bloodless.  The  section  through  the  penis  should  be  made  with 
the  knife  in  such  a  manner  as  to  secure  for  the  stump  a  cutaneous 
covering.    The  writer  generally  makes  an  oval  anterior  flap  with  which 
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to  cover  the  corpora  cavernosa.  The  mucous  membrane  of  the  ure- 
thra is  stitched  to  this  flap  and  to  the  adjacent  skin.  The  dorsalis  penis 
artery  is  ligated.  The  hemorrhage  from  the  corpora  cavernosa,  at  first 
profuse,  yields  to  compression,  hot  water,  and  the  sutures.  A  small 
dressing  held  in  place  with  a  number  of  strips  of  adhesive  plaster  fin- 
ishes the  operation.  Rest  for  a  few  days  in  bed  must  be  enforced. 
The  suturing  of  the  flap  and  the  urethra  should  be  done  with  fine  cat- 
gut sutures,  so  as  to  obviate  the  necessity  of  removing  them. 
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If  the  body  of  the  penis  is  aflectcd  by  extension  of  the  primary 
tumor  of  the  prepuce  or  the  glans  penis,  the  oi^n  should  be  amputated 
close  to  the  pubcs,  and  at  the  same  lime  the  inguinal  glands  on  both 
sides  should  be  removed.  The  amputation  is  made  with  the  knife  and 
in  the  manner  just  described,  but  an  outlet  for  the  urethra  is  established 
in  the  perineum,  as  first  recommended  by  Thiersch.  The  urethra  is 
isolated,  is  brought  out  through  a  small  buttonhole  behind  the 
scrotum,  and  is  firmly  anchored  to  the  skin  with  a  few  sutures.  In  a 
case  that  recently  came  under  the  writer's  observation  the  disease  had 
extended  along  the  penis  and  had  involved  the  mons  veneris  as  well  as 
the  glands  in  both  inguinal  regions.  In  this  case  the  entire  penis,  part 
of  the  mons  veneris,  and  both  testicles  were  removed,  and  the  posterior 
part  of  the  scrotum  was  utilized  as  a  covering  for  the  enomtous  wound. 
The  incision  was  extended  on  both  sides  the  whole  length  of  Poupart's 
ligament,  and  was  joined  over  the  large  femoral  vessels  by  a  vertical 
incision  reaching  to  the  apex  of  Scarjm's  triangle.  The  whole  chain 
of  glands  on  each  side  was  removed  with  the  penis  in  one  continuous 
piece.  The  urethra  was  stitched  to  the  margins  of  a  small  opening  in 
the  perineum.  The  shock  from  the  operation  required  active  treatment 
by  stimulants.  The  patient  rallied  in  the  course  of  six  hours  and  made 
an  excellent  recovery.  Three  months  after  the  operation  he  returned 
to  the  hospital  greatly  improved  in  general  health,  but  with  a  recurrence 
in  the  left  groin.  A  second  operation  was  performed,  and  a  section  of 
the  internal  saphenous  vein  was  removed  with  the  carcinomatous  tissue 
by  which  it  was  surrounded.  .Six  months  after  since  the  second  opera- 
tion there  were  no  signs  of  further  recurrence. 

Ovary. — Carcinoma  of  the  ovarj'  occurs  after  the  [xriod  of  puberty 
as  a  comparatively  rare  afllction  as  a  primarj'  tumor,  in  cystic  tumors, 
and  as  the  result  of  extensinn  by  contiguity  of  a  carcinoma  of  an 
adjacent  organ.  Olshauscn  describes  papillary  carcinoma  of  the  ovary' 
as  a  primary  tumor.  The  same  author  makes  the  statement  that  Klebs 
and  Spencer  Wells  first  called  attention  tu  this  form  of  carcinoma  of 
the  ovarj'.  The  carcinoma  appears  as  a  malignant  form  of  papillary 
or  proliferating  cystoma.  Marchand  has  shown  that  this  form  of  cy.itic 
tumor  of  the  ovary  gives  rise  to  metastasis.  In  one  case  of  papillary 
cyst  of  the  ovary  in  a  woman  thirty-five  years  of  age  the  writer  found 
the  tumor  extensively  adherent  to  the  anterior  abtiominal  wall.  The 
tumor  was.  however,  completely  removed,  and  the  patient  made  a  good 
recovery.  Six  months  later  she  again  entered  the  hospital,  and  upon 
examination  quite  an  extensive  carcinoma  was  fdund  in  the  scar  just 
below  the  umbilicus.  A  con.siderable  portion  of  the  entire  thickness 
of  the  abdominal  wall,  and  including  the  whule  scar,  was  resected.    She 
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recovered  without  any  untoward  symptoms,  but  diet!  a  few  months 
later  from  diffuse  carcinosis  of  the  peritoneum.  Pfannenstiel  and 
Olshauscn  have  seen  carcinoma  develop  in  the  scar  following  lapa- 
rotomy for  the  removal  of  non-malignant  ovarian  tumors,  and  attribute 
its  origin  to  implantation  of  epithelial  cells  from  the  tumor  upon  the 
wound-surfaces.  In  one  of  the  cases  reported  by  Pfannenstiel  several 
years  after  the  removal  of  a  small  simple  cystic  tumor  of  the  ovary  a 
typical  adenocarcinoma  developed  in  the  abdominal  scar.  He  came  to 
the  same  conclusion  as  Olshausen,  that  the  development  of  the  card- 
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noma  wa.s  referable  to  the  cystic  tumor;  that  epithelial  cells  from  the 
benign  cystoma  became  detached  and  implanted  either  in  the  abdom- 
inal cavity  or  in  the  wound,  and  eventually  developed  into  a  carcinoma. 
He  is  of  the  opintnn  that  the  last  process  did  not  follow  immediately 
upon  the  epithelial  deposit,  but  that  first  an  adenoma  developed,  and 
from  that  a  carcinoma  sprang. 

Rokitansky  described  a  case  of  carcinoma  of  the  ovary  that  started 
in  a  corpus  luteum. 

The  occurrence  of  carcinoma  in  cysts,  and  the  resemblance  anatom- 
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ically  of  the  carcinomatous  and  adenomatous  proliferating  cysts  of  the 
ovary,  make  it  very  difficult  to  distinguish,  from  the  aakcdrtyt  appear- 
ances of  certain  cysts  of  the  ovary,  between  malignant  and  non-malig- 
nant tumors.  From  a  histological  standpoint  this  difficulty  is  increased 
because  endothelial  tumors  of  a  malignant  character  are  included  \xy 
some  authors  under  the  head  of  carcinoma.  Endothelioma,  which  was 
first  described  by  Birch-Hirschfcld  as  carcinoma  of  the  lymphatics,  con- 
stitutes a  tumor  composed  of  tissue  derived  from  the  mesoblast,  and  it 
will  again  be  referred  to  in  the  section  on  Sarcoma.  Carcinoma  as  a 
primary  tumor  of  the  ovary  undoubtedly  originates,  as  docs  adenoma, 
in  a  remnant  of  the  fetal  ducts  (Fig.  227).  The  stroma  is  alveolated 
and  is  usually  scanty ;  the  cells  arc  numerous,  tilling  the  alveoli  and 
infiltrating  the  stroma.  The  tumor  is  soft  and  grows  rapidly.  Colloid 
degeneration  affecting  both  the  parenchyma  and  the  stroma  of  the 
tumor  results  in  the  formation  of  cysts.  Difluse  carcinosis  of  the  peri- 
toneum takes  place  when  the  tumor  perforates  the  capsule  of  the  ovary. 
Tumor-cells  and  fragments  of  tumor-tissue  are  disseminated  over  the 
peritoneal  surfaces  by  the  i>eristallic  action  of  the  intestines;  these 
cells  and  fragments  of  ti.ssue  become  implanted  at  different  places, 
and  establish  in  this  manner  itidei)cntlcnt  centres  of  tumor-growth 
cvcrj'where. 

Ascites  is  often  the  first  symptom  which  induces  the  patient  to  seek 
medical  advice.  Ascites  in  the  female  occurring  independently  of  the 
existence  of  organic  disca.se  of  the  liver,  heart,  or  kidneys  indicates  the 
exi.stcnce  of  either  peritoiieaj  tuberculosis,  in^ilignant  disea.se  of  the 
ovary,  or  a  movable  .solid  tiuiuir  of  the  uterus  or  the  ovaries.  If  the 
patient  is  advanced  in  years,  the  possibility  of  the  primary  affection 
being  of  a  malignant  character  is  greatly  increased.  Carcinoma  of  the 
uterus  is  exceedingly  prone  to  extend  to  the  o\'aries.  Wincke!  records 
a  case  in  which,  a  year  anil  a  lialt"  after  amputation  of  the  cenix  for 
carcinoma,  the  disease  made  its  appearance  in  one  of  the  ovaries,  while 
no  local  recurrence  had  taken  place. 

Many  gynecologists  are  opposeil  to  ra<iical  measures  in  the  treat- 
ment of  carcinoma  of  the  ovary.  This  sense  of  liel|)li-ssness  on  the 
part  of  the  surgeon  wiicn  confronted  by  such  a  case  lias  been  created 
largely  by  the  unfavorable  experience  of  laic  operations.  Usually, 
before  a  laparotomy  is  made,  the  disease  has  cxtcmled  from  the  ovary 
to  the  adjacent  organs.  The  broad  ligament  is  oft^n  extensively  impli- 
cated. The  adherent  omentum  fre<]ucntly  shows  cviileiicc'^  of  extensive 
involvement,  and  sometimes  diffuse  miliary  careino-iis  is  present.  If  the 
general  condition  of  the  patient  is  such  as  to  warrant  an  ex]>loratory 
incision,  this  should  always  be  done,  if  for  no  other  purpose  than  to 
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make  a  positive  diagnosis.  It  Is  just  possible  that  the  ascites  and  the 
other  conditions  which  have  induced  the  surgeon  to  malce  a  diagnosis 
of  carcinoma  may  have  been  produced  by  other  pathological  conditions 
which  are  within  reach  of  successful  treatment  by  direct  measures. 
The  patient  should  therefore  be  given  the  benefit  of  the  doubt  by  a 
resort  to  an  exploratory  incision.  It  appears  that  temporary  relief  and 
prolongation  of  life  have  been  obtained  in  cases  in  which  the  disease 
returned  later.  The  writer  can  recall  at  least  three  instances  in  which, 
by  the  removal  of  a  carcinomatous  tumor  of  the  ovary  with  extensive 
adhesions,  great  relief  was  aflbrdcd  and  life  was  prolonged  for  from  six 
months  to  a  year.  If  the  disease  is  limited  in  extent,  the  success  of  an 
operation  should  be  the  same  as  in  operations  for  carcinoma  of  other 
organs  similarly  situated.  If  the  allaclimcnts  are  such  that  the  removal 
of  the  tumor  would  place  the  life  of  tlie  patient  in  imminent  danger, 
the  operator  should  go  no  further,  and  should  close  the  wound  after 
having  made  a  positive  diagnosis. 

tJteruB. — Carcinoma  of  the  uterus  was  known  to  the  ancient 
authors,  and  has  been  described  t.'laborately  by  Hippocrates,  Celsus, 
Galen,  ^tius,  and  others.  In  more  recent  times  animated  discu.ssions 
have  been  carried  on  in  regard  to  its  starting-point.  Cancroid,  papil- 
lomatous carcinoma,  scirrhus,  and  medullarj-  carcinoma  of  the  uterus 
have  been  regarded  as  distinct  varieties  of  carcinoma.  The  histo- 
gcnetic  origin  of  carcinoma  of  the  uterus,  hke  that  of  carcinoma  of 
other  mucous  surfaces,  can  be  traced  either  to  a  matrix  of  embrj'onic 
cells  in  the  epithelial  lining  or  to  a  matrix  representing  the  glandular 
appendages  of  the  uterus. 

flistiigi'tifsis  and  Hislologi: — The  cauliflower  excrescences  of  the 
cervix  uteri,  or  the  papillomatous  variety  of  carcinoma,  have  been  recog- 
nized for  a  long  time  as  one  of  the  most  common  malignant  tumors 
of  the  uterus.  How  much  confusion  has  existed  in  separating  the 
malignant  from  the  benign  papillan.'  tumors  is  evidenced  from  a  de- 
scription of  them  by  Virchow  in    1S51  : 

"One  must  distinguish  three  different  papillary  tumors  of  the  os 
uteri ;  the  simple,  such  as  Fren'chs  and  Lebert  have  .seen  ;  the  cancroid ; 
and  the  cancerous:  the  first  two  forms  together  constitute  the  cauli- 
flower growth,  This  begins  as  a  simple  papillary  tumor,  and  at  a  later 
period  pa.sses  into  cancroid.  At  first  one  sees  only  on  the  surface 
papillary'  or  villous  growths,  which  consist  of  very  thick  layers  of 
peripheral,  flat,  and  deeper  cylindrical  epithelial  cells,  and  a  very  fine 
interior  cj'linder  formed  of  a  scanty  stroma  of  connective  tissue  with 
large  vessels.  The  outer  layer  contains  cells  of  all  si^es  and  stages 
of  development,  some  of  them  forming  great  parent  structures  with 
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endogenous  corpuscles.  The  vessels  are  for  the  most  part  colossal, 
very  thin-walled  capillaries,  which  form  cither  simple  loops  at  the  apices 
of  the  villi,  between  the  epithelial  layers,  or  toward  the  sut£ux  develop 
new  loops  in  constantly  increasing  number,  or,  lastly,  present  a  retic- 
ulate branching.  At  the  beginning  of  the  disease  the  villi  are  simple 
and  close  pressed,  so  that  the  surface  appears  only  granulated,  as 
Clarke  describes  it:  it  becomes  cauliflower-like  by  the  branching  of 
the  papilla-,  which  at  last  grow  out  to  fringes  an  inch  long,  and  may 
present  almost  the  appearance  of  a  hydatid  mole.  After  the  process 
has  existed  for  some  time  on  the  surface,  the  cancroid  alveoli  begin  to 
form  deep  strings  betwiren  the  la>-ers  of  the  muscular  and  the  con- 
nective tissue  of  tlic  org;in.  In  the  early  cases  I  saw  only  cavities 
simply  filled  with  epithelial  .structures ;  but  in  Kiwisch's  case  there 
were  alveoli  on  whose  walls  new  papillary  branching  growths  were 
growing — a  kind  of  proliferous  arborescent  formation." 

It  will  be  seen  from  this  description  that  the  cauliflower  excrescent 
in  the  two  conditions  distinguished  by  Virchow  illustrate  the  usual 
clinical  course  of  the  most  malignant  growths  of  the  cervix  uteri. 
The  growths  which  he  calls  "simple  p.ipillary  tumors"  represent  the 
same  form  of  carcinoma  of  the  skin.  The  outgrowth  of  the  papillary 
excrescences  is  always  attended  by  infiltration  of  the  deeper  structures 
(Fig.  228).     The  tumor  is  composed  of  enlarged  papillx  covered  by 


Flc  93B-— Papillar)r  c:incrr  of  (he  c^rvii  t  pavcmriil  F|iLtheliuni  of  i\\<^  dItriMl  ir^  ;   ^ecUon,  natural  sifc 


squamous  epithelial  cells  in  greatly  thickened  lajcrs.  The  enlarged 
papillae  form  the  branching  projections.  The  tumoi  b(.;;in«  in  that  part 
of  the  cervix  that  is  below  the  vaginal  insertion,  after  it  starts  from 
cylindrical  epithelium  which  has  invaded  tin-  surface.     It  remains  for 
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a  long  time  local,  but  later  local  and  regional  infection  is  sure  to  take 
place,  extending  to  the  vagina,  the  body  of  the  uterus,  the  pelvic  con- 
nective tissue,  and  the  lymphatic  glands. 


■/ 


FiOr  71^.— DircIiiDma  of  iht  ci^rvix  uteri:  X  i'  {^htw  KArgsml  SchniTH  :  vrrtlcnl  keclEon  through  the 
aircmcmaiou5  »nierioT  tip  of  ihc  cervlji.  The  urcliKimii  ■:omtnencc>l  jn  rhc  v^igftiAl  pariJon  txi  ihc  ccivtv. 
The  miiCF'Ui  membrane  oF  the  cetvicul  canal  ■>  cemplciely  doalfnyed.  l'h<  lumcr  pfDJecin  From  the  ccrvifal 
CanpJ,  lb  the  farm  of  canliftoivcr  cncrence rices  \it),  lieyont!  rhc  level  of  the  ^tiiumoiit  celU  4>  \  of  the  anreriur 
Up :  at  other  poinit  it  in6Uraic>,  In  (he  farm  tA  loliil  tiriuiti  nf  cdK  and  no»  of  celU.  the  vaaEiikr  mu*- 
cularit  I*/};  f.  remnanlt  of  uiciinp  glani^t  lined  with  cylindnq^  i^LI*. 

In  other  cases  the  carcinoma  appears  as  an  induration  without  any 
papilHform  projections.     Ulceration  in  the  centre  of  tlie  ^'mwth  takes 

ce  at  an  early  stage,  and  continues  to  spread  toward  the  periphery 
twell  as  in  the  direction  of  the  base  of  the  ulcer.  These  are  the  causes 
which  correspond  with  the  flat.  *iquaniouft-ccllcd  carcinoma  of  the  skin, 

Carcinomata  originating  in  the  mucous  membrane  of  the  cervJ'    ' 
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yiO.  ■j^.^UianiM  iIaa^  iImtIi^  very  arir  ouliflBut  «*cJiiu«ih  oT  tht  ***-—*■ 
<aftcT  Koycc).     IOI4     1  inch,  vkih  cy*  >■«■) 


Pio,  «3i>— CyllndnCkl-orllvd  ufdnou  Irwn  ihviippn  pari  Af  llh«  cvrvla,  iawJiog  ihrfundiH;  V  i^ 
[after  Crtmtl}  ^  ^,r,  hypcrlrciph^vd  flihdt  of  ihe  body  nf  ih*  ■■■■■n*,  Ukc  ih-«0  or  chronic  meiricLi;  /,  o^ 
Urfitcl  g]«ndiiUr  civtiy.  ih«  nU*  fthowini  nuDr  lay«n  of  eplihcl^um ,  >.  Ajtljiueni  ^ftnJ-*iall  kn  a  vnilu- 


'^ijfv^^'- 


Pic.  f  jB,— CyUndrital-cdltcl  curdnomik  of  ihc  boily  uf  iH«  tii4iu«»  cal*n<1lii|  'MHn  [he  nrvii ;  X  tjo 
InOrr  Comflk :  f ,  ■,  coiifiedtWc  iih»u«:  ",  uvUy  iuW  of  i'll«,  ih*  «tlvrn«l  bjrfr  t»<l<ij|  vyllnclrlcul :  ihcu  ccLli 
hn^e  a  rcndrncy  lo  become  delachcd  itom  the  vaIL,  w*I1  twn  M  v;  /.  tfivlly  vLlb  niycout  cdJk,  ud  tapfer 
cell*  \tk  uiucout  lief  fatrntiun. 
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canal  begin  in  the  glands,  and  are  composed  of  cylindrical  cells 
arranged  in  tubular  form  in  a  stroma  very  variable  in  its  relative 
proportions  to  the  parenchyma  of  the  tumor  (Fig.  329).  Primary  car- 
cinomata  of  the  mucous  membrane  of  the  cervical  canal  and  of  the 
uterine  cavity  histologically  resemble  each  other  almost  perfectly. 
The  structure  is  in  imitation  of  the  mucous  glands.  The  starting-point 
of  the  tumor  is  in  a  matrix  of  embryonic  cylindrical  epithelial  ceils  that 
pre-exists  in  one  of  the  glands  or  in  their  immediate  vicinity,  or  that  is 
formed  later  in  these  localities  by  post-natal  causes.  Boyce  had  an 
opportunity  to  study  the  incipient  stage  of  a  tumor  with  such  an  origin 
{Fig.  230).  The  illustration  represents  a  complete  uterine  gland,  the 
mouth  of  which  («)  is  stopped  by  an  epithelial  overgrowth  of  the 
columnar  lining,  and  on  whose  wall  {at  b")  a  plaque  of  proliferated  epi- 
thelium has  formed  in  the  midst  of  typically  columnar  cells.  It  is 
the  beginning  of  a  cancerous  change  which  elsewhere  in  the  uterus 
has  advanced  to  completeness.  Where  the  change  is  complete  the 
glands  have  been  converted  into  solid  epithelial  cylinders;  these, 
together  with  the  proliferating  epithelium  on  the  surface,  have  branched 
deeply  into  the  stroma  (Fig.  231). 


PiC-  ij^' — Cvrrinoma  of  lh(  LilcHne  mucaui  mcni' 
branc,  circumtcnbcd  farm  {.ifter  TtiUhj 


Cylindrical-ceMed  carcinoma  is  much  more  malignant  than  ihe  squa- 
mous-celled  variety.     Carcinoma  of  the  cervical  canal  creeps  altijit 


Fir..  334. — Carcin&ma  of  ih«  iiitrine  mucuiu  meni' 
branc,  dtlTuic  Ibrm  ^jftcr  PuftiJ 
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diffuse  {Fig.  234).  In  the  circumscribed  form  the  tumor  often  attains 
considerable  size  before  it  breaks  down,  and  frequently  it  assumes  a 
polypoid  shape.  In  the  diffuse  v-ariety  the  mucous  membrane  is  ex- 
tensively involved  from  the  beginning,  and  the  disease  inliltrates  the 
muscular  tissues  in  all  directions,  resulting  in  a  uniform  pear-shaped 
enlargement  of  the  body  of  the  uterus. 

The  structure  of  a  primary  carcinoma  of  the  uterine  mucous  mem- 
brane, like  that  of  a  carcinoma  of  the  cervical  canal,  is  usually  in  imita- 
tion of  the  uterine  gland.'i.  Cylindrical  cells  are  arranged  in  a  tubular 
form  in  an  aU-co!atcd  stroma  (Fig.  235I.  The  cylindrical  cells  are 
arranged  in  the  tubules  in  one  or  more  layers.  If  the  layers  are 
numerous,  the  cells  most  distant  from  the  matrix  become  flattened  and 
resemble  squamous  or  pavement  epithelium  {Fig.  236),  Mucous  and 
colloid  degeneration  leads  to  JilaLation  of  the  tubules  and  the  formation 
of  cysts  of  small  size.  The  stroma  often  undergoes  similar  changes. 
The  infiltration  of  the  cer\'ix  and  body  of  the  uterus  imparts  to  the 
affected  organ  that  characteristic  hardness  with  which  the  surgeon 
becomes  so  familiar  as  an  important  point  in  differential  diagno.sis. 
The  formation  of  large  tumors  is  rendered  impossible  by  the  destruc- 
tive ulceration  which  sets  in  at  an  early  stage  and  continues  in  a  pro- 
gressive manner.  In  the  papillarj-  form  the  copious  vegetations  slough 
off,  leaving  large  ulcerating  defects. 

Etiology. — Schroeder  ascertained  that  33  per  cent,  of  all  women  who 
die  of  carcinoma  succumb  to  carcinoma  of  the  uterus.  The  only  organs 
^fce  frequently  affected  by  carcinoma  are  the  stomach  and  the  mam- 
TTOry  gland.  Wagner  estimated  that  of  all  persons  who  die  of  carci- 
noma, in  one-fourth  of  them  the  uterus  is  the  seat  of  the  disease. 
From  these  statistics  it  is  evident  that  the  uterus  is  one  of  the  organs 
which  presents,  ne.\l  to  the  stomach,  conditions,  congenital  or  other- 
wise, most  favorable  to  the  development  of  carcinoma.  The  fiftli 
decennium  is  the  time  of  hfe  most  predi-sposed  to  the  affection.  A 
clo.scr  study  of  the  statistics  shows  that  the  first  five  years  after  the 
cessation  of  menstruation  furnish  the  largest  contingent  of  cases.  An 
hereditary  predisposidon  was  traced,  according  to  different  authors,  in 
from  7,6  to  1 3  per  cent.  Winckel  called  special  attention  to  the  frequent 
occurrence  of  carcinoma  of  the  uterus  in  tubercular  families — another 
proof  of  the  fallacy  of  Rokitansky's  assertion  that  tuberculosis  and 
carcinoma  do  not  occur  in  the  same  person  at  the  same  time.  Carci- 
noma occurs  more  frequently  in  married  than  in  single  women,  and 
more  frequently  in  sterile  women  than  in  those  who  have  given  birth  to 
children.  Of  the  women  who  have  borne  children,  those  who  have 
passed  most  frequently  through  childbed  are  most  disposed  to  carci- 
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noma  of  the  uterus.  Difficult  or  instnimcnul  deliveries  and  abortioos 
appear  to  exert  an  etiolngical  itiflufncc  These  different  etiological 
influences  have  been  studied  by  Winckcl  on  the  hand  of  an  extensive 
clinical  material  that  came  under  his  own  observation.  There  can  be 
no  question  that  trauma,  inflammatory  affections,  and  benign  tumors, 
which  arc  so  frequently  found  in  the  cervix,  constitute  an  important 
element  in  the  production  of  carcinoma.  The  mo<it  important  cause. 
however,  to  explain  the  frequency  with  which  carcinoma  selects  this 
locality,  is  the  fact  that  in  the  embryo  the  squamous  epithelium  of  the 
sinus  urogenitahs  blends  with  the  cylindrical  epithelium  of  Mullet's 
ducts  at  the  external  os  of  the  cervix.  It  is  at  the  point  of  junctiofl  of 
the  e(Hthclial  cells  of  diflercnt  embryonal  origin  and  of  different  shape 
and  function  that  carcinoma  most  frequently  takes  its  starting-poiot. 
Embryonal  celts  arc  here  in  excess  or  they  are  displaced,  and  become 
later  the  essential  tumor-matrix. 

The  reasons  why  carcinoma  of  the  cervix  appears  in  preference  after 
the  motopause  are  the  same  as  Thiersch  has  adx'anced  for  carcinoma 
of  the  lip.  The  shrinking  .submucous  cormective  tissue  loses  at  this 
time  its  ph>'siological  rcsi-itancc,  thus  opening  pathways  for  tn^'asion  by 
epithelial  cells.  Emmet  has  called  attention  to  laceration  of  the  cervix 
as  a  cause  of  carcinoma.  The  writer  is  strongly  inclined  to  bel)e\-e 
that  a  laceration  of  the  ccr>ix  may  not  only  act  as  an  e.xciting  cause, 
but  that,  in  addition,  it  may  furnish  the  es.sential  matrix  of  cmbr^-- 
onic  epithelial  cells.  It  is  not  difl!icult  to  understand  that  during  the 
healing  of  a  laceration  of  the  cervix  new  embryonal  cells  may  become 
buried  in  the  scar-tissue  in  an  immature  state,  and  remain  in  this  crai- 
dition,  constituting  a  tumor-matrix  of  post-natal  origin.  E.  Maittn 
beliexxs  Ih.it  acute  infcctii-Lii  legions  t-f  ihf  vagina  and  the  uterus,  like 
gonorrhea,  have  an  influence  in  the  c.ius;iti\'ii  ^>f  uterine  carcinoma — an 
<^iinion  which  receives  the  suiijKirt  of  Wiiickil  .md  others. 

Srm/ti'ms  itHii  Diit^^m'sn: — The  svniptonis  « iiich  ix*inl  to  the  exist- 
ence of  carcinoma  of  the  uterus  .ire  (i  1  hemorrhage.  \2)  profuse  and 
often  \-en' fetid  vaginal  disch.irye,  ^;1  ^\iiii.  14'  i.:y-i;rLi,  and  ^5)  rectal 
tenesmus. 

If  the  patient  has  not  ce.isci.1  ti^  men<tru.i:o.  :iu'^-:r::.uion  is  profiise 
and  prolonged.  Greater  sigiiiiicince  ,itt,n.ht<.  J;o«ivtr.  to  the  occur- 
rence of  hemorrhage  betwe«n  the  men^s-s,  HUxvlir,:  i-.urir^i;  the  interval, 
pccuning  spontaneously  or  pa'voked  b\'  .ic::ve  i,\.'c:<c,  by  the  use  of 
the  \'^inal  sjTinge.  or  by  coitus,  in  ,1  \\ 0:11.1:1  ;.v.-;  ;h:-:y-r.ve  years  <rf" 
j^e  is  v-ery  suggestive  of  the  exisicrue  ot  ,;  v^^.i;>^^:"..  :;;.i  o:"  :hf  utenis. 
and  should  induce  the  medical  .iitetKii:;:  :o  T-.i.ike  .1  :r.oro^:i;h  examina- 
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tion.  The  occurrence  of  hemorrhage  after  the  menopause  has  a  similar 
diagnostic  significance, 

A  profuse  watery  discharge,  stained  at  times  with  blood,  is  one  of 
the  earliest  external  evidences  of  papillary  carcinoma  of  the  cervix. 
The  discharge  is  often  very  irritating,  producing  excoriation  of  the 
external  genital  organs,  and  often  a  catarrhal  vaginitis.  When  the  dis- 
ease has  advanced  to  extensive  ulceration,  or  the  papillary  excrescences 
have  become  gangrenous,  the  discharge  is  always  exceedingly  fetid  and 
profuse;  at  this  time  it  also  frequently  contains  fragments  of  cast-off 
tumor-tissue. 

The  pain,  of  a  dull,  aching,  burning,  or  lancinating  character,  is 
referred  most  frequentlj'  to  the  back,  the  lower  part  of  the  abdomen, 
the  hips,  the  iliac  regions,  and  the  thighs. 

The  retention  of  secretions  in  the  uterine  cavity  by  the  blocking  of 
the  cervical  canal  by  the  tumor-tissue  causes  expulsive  pains.  If  the 
carcinoma  presses  upon  the  bladder  or  has  readied  this  organ  by 
extension,  urinary  disturbances  set  in.varj-ing  in  intensity  from  a  desire 
to  pass  the  urine  more  frequently  than  usual  to  the  involuntary  escape 
of  urine  through  a  fistula  produced  by  destruction  of  the  posterior 
bladder-wall  by  tlic  tumor.  The  function  of  the  rectum  is  disturbed 
by  pressure  or  by  the  extension  of  the  disease  from  the  uterus  to  the 
rectum. 

Constipation,  tenesmus,  and  the  escape  with  the  feces  of  mucus  or 
of  mucus  stained  with  blood  are  some  of  the  indications  showing  the 
existence  and  extent  of  uterine  carcinoma.  If  the  disease  has  extended 
to  the  pelvic  connective  tissue  or  the  peritoneum,  it  presents  many 
symptoms  and  signs  of  parametritis  and  pelvic  peritonitis — affections 
which  must  be  excluded  carefully  in  the  differential  diagnosis.  Exten- 
sive local  and  regional  infection  is  indicated  further  by  great  cedema  of 
one  or  both  lower  extremities,  caused  by  compression  or  thrombosis 
of  one  or  more  of  the  large  veins  in  the  pelvis,  by  ascites,  by  tympan- 
ites, and  by  carcinoma  of  the  external  genitals.  Metastatic  tumors  in 
distant  parts  of  the  body  would  indicate  tliat  general  infection  has  taken 
place. 

It  is  unfortunate  that  the  onset  of  the  disease  is  so  insidious,  as 
patients,  as  a  rule,  consult  the  physician  only  after  the  disease  has 
manifested  itself  by  symptoms  which  belong  to  its  advanced  stages. 
Unless  discovered  accidentally  in  the  examination  for  obscure  pelvic 
affections,  carcinoma  of  the  uterus  presents  itself  to  the  surgeon  in  the 
majority  of  cases  in  its  advanced  stages.  As  most  if  not  all  of  the 
symptoms  that  have  been  detailed  may  be  simulated  by  benign  tumors 
of  the  uterus  and  by  inflammatory  affections  involving  this  organ  and 
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its  appenilagcs,  a.  reliable  diagnosis  must  rest  upon  a  thorough  exam- 
ination. 

In  advanced  cases,  w  hen  the  lower  segment  of  the  uienis  b  the  scat' 
of  fungous  masses  or  of  a  deep  excavation  with  an  infiltration  of  stony 
hardness  at  its  base  extending  from  the  uterus  to  the  parauterine  con- 
nective tissue  on  both  sides,  completely  immobilizing  the  organ,  a 
positive  diagnosis  can  be  made  bj-  the  mere  touch  of  the  finger.  It  is 
difTcrent  in  coses  in  uhtch  the  disease  is  limited  to  perhaps  one  lip  of 
the  cen.ix,  or  where  the  disease  originated  primarily  in  the  mucousj 
membrane  of  the  uterine  cavity.  In  such  cases  it  is  sometimes  exceed* 
ingly  difficult  to  diflcrentiate  between  chronic  inflammatory'  afTections, 
benign  tumors,  and  carcinoma. 

Laceration  of  the  cervix  with  hypertrophy  of  one  or  more  of  its 
lips,  and  ectropion  of  the  cervical  mucous  membrane  with  erosion,  have 
frequently  been  mistaken  for  carcinoma.  A  hj"pertrophic  lip  of  the 
cervix  covered  by  papillary-  erosions  presents  to  the  julpating  finger  on 
passing  it  lightly  over  the  surfece  a  velvety  sofiiiess.  while  on  deeper 
pressure  the  hypertrophied  tissues  feel  uniformly  dense,  but  lack  thei 
stony  hardness  of  carcinoma 
{Fig.  237).  The  carcinomatous 
ceri'ix  feels  not  only  hard  but 
nodulated,  and  if  ulceration  has 
taken  place  the  surface  of  the 
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ulcer  is  uneven  and  hard  (Fig.  23S).     If  the  (fisease  tnvoh'es  both  %s  ' 
at  the  same  time  and  is  limited  in  extent,  the  opening  of  the  cernal ; 
canal  is  then  surrounded  b\-  a  ring-Ukc  induration  of  great  finnwai 
that  does  not  vield  on  attempting  to  insert  the  tip  of  the  index  finger 
(Fig.  239V 

RetentioQ-c>-sls  of  the  external  os  of  the  cer\'kal  canal  inght  be 
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mistaken  for  carcinoma,  as  on  palpation  they  fet-l  quite  firm,  but  lack 
the  induration  so  characteristic  of  carcinoma,  and  on  deep  pressure  a 


FtGr  >J9.— Pj»ir1IUry  urcipDcna  uf  both  Itpi  of  lh« 
ccrvU  uti"  Wlnckcl). 


Fic,  B^o.— Li>.rg»  KlenlioD-ty^n  of  bolh  llpi  «f 


sense  of  elastic  resistance  is  produced.     These  cysts  are  also  usually 
multiple,  while  carcinoma  extends  from  one  centre  (Figs.  241,  243), 


Fig-  t4L- — Ueg^niiinE  cancer  of  the  ctti'n,  ulccr- 
■lLtc  [grm  (Jiftdr  PouJ ) 


Flo.  H9, — C*ni.'er  ur  (he  ccrfi*.  nodikbr  form 
tOihtt  pQl'l):    /,  mie  of  inlacl  pjvcmtnl  epUhC' 


In  doubtfvil  cases  a  diagnosis  must  be  made  by  the  use  of  the  micro- 
scope. A  small  fra^jmcnt  of  tissue  near  the  margin  of  the  supposed 
tumor  is  removed,  and  from  it  sections  are  made.  In  carcinoma  the 
section  will  show  atypical  proliferation  of  epithelial  cells  in  the  form  of 
solid  cylinders  and  epithelial  nests  in  the  vascular  stroma.  In  papillary 
erosions  the  section  will  show  an  increase  of  glandular  structure,  but 
the  epithelium  is  separated  from  the  submucous  vascular  connective 
tissue  by  the  membrana  propria.  N'o  cpithdial  cells  arc  /outtd  in  direct 
contact  'fit/t  vascular  conrtcctivc  tissue. 

Primary  carcinoma  of  the  body  of  the  uterus  is  very  rare,  and  espe- 
cially so  in  women  less  than  fifty  years  of  age.  It  is  attended  by 
enlargement  of  the  uterus,  profuse  and  often  fetid  vaginal  discharge. 
and  fitful  attacks  of  hemorrhage.  As  some  of  these  symptoms  .iltenit 
adenomatous  disease  of  the  mucous  membrane,  it  is  often  necessap 
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remove  with  (he  »harp  curL-ttc  fragments  of  tinue  (or  cxamnuciae 
under  the  microK»>pe.  In  lulennma  the  epithelial  cells  m-iII  be  fawKl  to 
occupy  tlicir  nornul  relative  pi^^ition  to  the  basement  mentbrane.  wfaSc 
in  careinomii  the  cpitheli.il  cells,  iilmost  always  of  the  c}'lindrical\'arict>'. 
will  be  found  in  and  amon|;  the  vascular  structures  and  anai^ed  in  a 
tubular  fonn  {rig.  343).  Retained  placcnUl  tissue  and  myonu  of  the 
utcrUH  umlergotng  5loughin(;  arc  conditions  which  might  lead  to  etrors 


in  diagnosis,  and  they  must  be  considered  carefully  in  making  a  differ- 
ential diagnosis  between  primary  carcinoma  of  the  body  of  the  uterus 
and  other  intra-uterine  affections. 

Sufirax'iginal  Amputation  of  (he  Crrtir  Uteri/or  Carcitoma. — The 
first  supravaginal  excision  of  the  cervix  uteri  for  carcinoma  was  made 
by  Osiander.  The  oitcration  was  later  perfected  by  C.  J.  M.  Lanj 
beck  and  by  Schroedcr.  This  ojirralion  should  be  restricted  to  cases'* 
of  carcinoma  beginning  Upon  the  v.igiiiid  portion  of  the  cervix  and  in 
which  the  disease  has  not  extended  to  the  body  of  the  uterus;.  Si 
geons  are  not  agroed  aj*  to  the  value  of  thii  operation  in  the  treatr 
of  uterine  carcinoma.  The  combined  Rl^ti^ticH  representing  cases  frou 
the  practice  of  a  number  of  able  ■uffccon*  nhow  .1  morUlity  of  about 
1 1.5  per  cent  Some  of  the  ardent  iidvo(-;iteti  nf  ihis  operation  claim  ^ 
that  in  nearly  half  of  the  canri*  the  (.irdnomit  did  nut  return 
operation.     Such  a  statement,  however,  muat  Ik-  accepted  with  a 
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Fio.  ■44.— SchrDtfder'k  supmvii^iij  ninpU' 
talionaf  iho  cervix  fur  urcinonuk.  ihnwipc^h^ 
viivni  of  [he  eicUion  and  the  ligbiiire  af  [he 
lower  b7»]ch  of  the  uterine  artery  (dfter  PoiaT), 


deal  of  allowance.  On  the  contrary,  the  champions  of  hysterectomy 
underrate  the  value  of  this  operation.  Common  sense  would  dictate 
that  in  a  limited  carcinoma  of  the  ex- 
ternal OS  it  is  no  more  necessary  to 
remove  the  entire  uterus  than  it  would 
be  to  extirpate  the  whole  of  the  lower 
lip  in  a  beginning  carcinoma  of  the 
Up.  Here  as  elsewhere  the  surgeon 
must  show  good  sense  and  judg- 
ment in  selecting  the  cases  for  par- 
tial and  those  for  complete  removal 
of  the  uterus  for  carcinoma.  Schroe- 
der's  operation  is  the  one  that  prom- 
ises the  best  results  in  well-selected 
cases. 

The  uterus  i.s  drawn  down  to  the 
vulva  by  a  pair  of  vulsellum  forceps. 
and  a  strong  loop  of  thread  is  passed 
through  and  above  each  of  the  lateral 
culs-de-sac  (Fig.  244).  These  loops 
serve  to  draw  the  parts  down  and 
to  compress  the  uterine  artery.  The  cervix  is  then  isolated,  through 
a  circular  incision  made  at  the  vaginal  insertion,  as  far  as  the  internal  os. 
Spirting  vessels  are  at  once  tied.  The  dissection  is  made  as  far  as 
possible  by  the  use  of  blunt  instruments,  to  guard  against  wounding 
the  bladder  or  the  rectum  or  opening  unintentionally  the  peritoneal 
cavity.  The  anterior  portion  of  the  cervix  is  removed  first,  when  the 
vaginal  mucous  membrane  is  stitched  to  the  mucous  membrane  of  the 
cervical  canal.  The  same  is  done  after  the  amputation  of  the  posterior 
half  of  the  cervix.  Schroeder  has  excised  with  the  cen'ix  the  upper  part 
of  the  vagina  when  the  disease  had  extended  in  that  direction.  Some 
surgeons  employ  no  sutures  after  amputation  of  the  cer\'ix.  but  follow 
the  use  of  the  knife  by  that  of  the  cautery  (Koeberle)  or  of  chloride  of 
zinc  (Van  de  Warker).  If  all  the  diseased  tissue  can  be  removed — 
and  these  are  the  cases  which  are  adapted  for  supravaginal  amputa- 
tion— it  is  advisable  to  suture  the  vaginal  mucous  membrane  to  the 
mucosa  of  the  cervical  stump,  as  otherwise  a  stenosis  or  a  complete 
obliteration  of  the  cervical  canal  may  become  a  source  of  trouble  and 
an  indication  for  more  operating  in  the  future.  The  writer  has  seen  at 
least  two  cases  of  supravaginal  amputation  of  the  cervix  for  carcinoma 
in  which  the  suturing  was  omitted,  and  in  which  complete  obstruction 
by  cicatricial  contraction  gave  rise  to  great  pain  during  the  menstr 
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period,  as  all  the  menstrual  discharge  escaped  into  the  pentnncal  cavity, 
causing  rcjwatcd  attacks  of  peK-ic  peritonitis.  In  one  of  these  cases 
removal  of  the  utt-rinc  appendages  disclosed  both  of  the  tubes  greatly 
distended,  the  lumen  al  the  fimbriated  extremity  having  become  grcaU>' 
narrowcti  by  firm  adhesions,  the  remnants  of  repeated  attacks  of  cir- 
cumscrilx--d  iK-ritonilis. 

Vaginal  I fysKrcctomy  for  Carcwoma  of  tht  t'tcms. — C-  J.  M.  Langcn- 
beck  in  1813  made  the  first  complete  vaginal  hysterectomy  for  carci- 
noma. Sauler  and  Diibourg  appear  next  in  the  list  of  surgeons  who 
undertook  this  operation.  Vaginal  hysterectomy  was  revived  and  per- 
fected in  1S78  by  Czcniy.  A  radical  operation  for  carcinoma  of  the 
uterus  involving  more  than  the  cervix  and  hmited  lo  the  uterus  can  be 
performed  with  less  difficulty  and  greater  safet)-  by  the  \'aginal  than 
by  the  abdominal  route,     Freund's  abdominal  hj-sterectomy  for  carci- 


i  has  been  wpboeJ  atoosl  tsuSr^'  b\-  %-jg«i>l  hy^uiuiowy-  Strict 
mlOMp^c  pwcwiriMWi  ai«  neccssMy  when  the  iti  tmniiiil  onritjr  is  to  be 
opened  io  tlK  i«mo>mJ  of  •  carcanoucoas  Mrcw.  The  i<eiMa»d  the 
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preparatory  treatment  as  for  laparotomy  for  a  number  of  days.    Bladder 
and  rectum  ishould  be  emptied  before  the  operation  is  commenced. 

The  patient  must  be  placed  in  the  lithotomy  position,  the  thighs  being 
well  separated  and  properly  immobilized,  Hcgar's  speculum  and  re 
tractors,  made  for  this  special  purpose,  are  best  adapted  for  securing 
access  to  the  uterus.  The  modem  improved  technique  of  vaginal 
hysterectomy  has  special  reference  to  the  prevention  and  arrest  of 
hemorrhage.  The  principal  vessels  concerned  in  this  opeiation  are 
well  shown  in  Figure  245.  The  uterus  is  secured  and  drawn  down  to 
the  vulva  in  the  same  manner  as  in  supravaginal  amputation  of  the 
cervix.  The  operation  is  commenced  by  opening  the  cul-de-sac  of 
Douglas  by  a  curved  incision  behind  the  cervix  at  its  junction  with 
the  vagina,  when  the  vaginal  mucous  membrane  is  sutured  to  the 
peritoneum  (Fig.  246).  The  suturing  arrests  the  parenchymatous  and 
venous  hemorrhage  completely.  The  next  step  (Fig.  247)  consists  in 
ligating  the  uterine  artery  on  both  sides  en  masse.  The  left  index 
finger  is  inserted  through  the  wound,  and  the  exact  location  of  the 
artery  is  ascertained  by  the  pulsations ;  then,  with  a  large  curved  needle 
armed  with  .strong  silk,  the  artery  is  included  in  a  mass  of  tissue  at 
each  angle  of  the  wound  aiul  is  secured  by  drawing  the  ligature  tightly. 
The  cervix  is  then  diTiwn  backward  and  downward,  and,  by  an  incis- 
ion at  a  safe  distance  from  the  palpable  margin  of  the  tumor,  the  circular 
incision  is  completed,  the  i>oint  of  the  knife  being  directed  against  the 
cervix  to  avoid  wounding  the  bladder.  The  di.sscction  between  the 
bladder  and  the  cervix  is  made  chiefly  by  the  use  of  the  finger  and 
of  blunt  instruments.  Iluiiiorrhagc  is  arrested  by  points  of  suture 
on  the  cut  surface  of  the  tissues.  The  litems  is  now  rctroverted  suf- 
ficiently to  bring  the  bnnid  lifjanients  within  easy  reach,  when  they  are 
tied  in  three  parts.  The  uterus  is  now,  !))■  means  of  scissors,  severed 
from  all  attachments,  including  the  peritoneal  reflection  between  it 
and  the  bladder,  which  attachment  so  f^ir  lias  been  reserved  to  guard 
against  infection.  Prolapse  of  the  intestines  is  jirevented  by  elevating 
the  pelvis  or  by  means  of  a  large  sponge  well  secured  in  long  hemo- 
static forceps. 

The  wound  should  be  closed  on  each  side  by  one  or  two  sutures, 
leaving  an  opening  in  the  centre  for  an  iodoform-i^anze  drain.  If 
ovaries  or  tubes  present  conditions  requiring  operative  treatment,  they 
should  be  removed ;  otherwise  it  is  better  to  limit  the  o|)eratioii  to  the 
removal  of  the  uterus.  If  the  bladder  or  the  reeluni  should  he  injured 
during  the  operation,  the  visceral  wound  nuist  be  sutured.  After  com- 
pletion of  the  operation  the  vagina  is  lightly  packed  with  iodoform 
gauze.     The  packing  and  dressing  should  not  be  removed  for  from 
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three  to  five  days  unless   hemorrhage  or  infection   demands  earlier 
interference.     Ligation  of  the  broad  ligaments  and  blood-vessels  is  the 


P10.  ^^B.^Buwed  fnrccpi  (or  comprbtit^n  of  Ihc  brou]  lignnicfiu  in  vagina]  hytTcreciotny  \tRa  Dayeq). 

correct  surgical  way  in  which  to  prevent  and  arrest  hemorrhage  in 
vaginal  extirpation  of  the  uterus. 

Pean  has  substituted  for  the  ligature  long  compression-forceps 
(Fig.  248).  After  detaching  the  cervix  much  in  the  same  way  as  has 
been  described,  the  broad  ligament  near  the  uterus  is  grasped  with 
long,  slightly  curved  catch-forceps,  as  shown  in  Figure  249.  The  for- 
ceps are  prevented  from  un- 
locking by  tying  the  handles 
together  with  a  strip  of  gauze. 
After  removal  of  the  uterus 
the  vagina  is  packed  with  gauze 
and  the  forceps  are  incorpo- 
rated in  the  external  antiseptic 
dressing.  The  forceps  are  re- 
moved at  the  end  of  the  second 
day. 

Many  surgeons  have  adopt- 
ed Pean's  method  of  control- 
ling hemorrhage  in  vaginal 
hysterectomy  by  permanent 
forceps  pressure,  but  the  pro- 
cedure is  open  to  a  number 
of  serious  objections  which  do 
not  ^  apply  to  the  use  of  the 
ligature,  the  most  important 
being  insecurity  against  second- 
ary hemorrhage  from  slipping  of  the  forceps  and  inability  to  carry  out 
aseptic  precautions  to  the  required  extent.  The  writer  has  always  relied 
on  the  ligature,  and  has  had  no  reason  to  change  his  views  concerning 
its  superiority  over  the  forceps  in  the  permanent  arrest  of  hemorrhage 
in  vaginal  hysterectomy. 

Extirpation  of  the  carcinomatous  uterus  through  the  sacral  route 

34 


Fig.  349. — Vaginal  UynHretlomy  :  applicallon  of  for- 
crpft  *ihi  aKtIdD  uf  the  Luke  ft  Lbc  broad  JiganicnL  (iifLcr 
PiinJ. 
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was  first  practised  by  H'^chcnc^^f;  and  is  strongly  endorsed  bj-  Cit-my. 
The  sacral  resection  is  made  in  tlie  same  way  as  advised  by  Kraske  for 
extirpation  of  carcinoma  of  the  rectum.  The  sacral  operation  would 
certainly  appear  to  present  great  advantages  when  the  lymphatic  glands 
and  tile  connective  tissue  behind  the  uterus  have  become  infected,  as  it 
secures  better  access  to  the  retro-uterine  tissues  than  does  the  vaginal 
operation. 

Extraperitoneal  enucleation,  first  practised  by  the  older  Langcnbeck. 
and  recently  re\ivcd  b)'  Frank  and  Lane,  has  no  future  in  the  operative 
treatment  of  carcinoma  of  the  uterus. 

In  inoperable  cases  of  carcinoma  of  the  cervix  and  uterus — and  as 
such  should  be  considered  all  cases  in  which,  from  the  extent  of  the 
disease,  complete  removal  of  all  infected  tissues  cannot  be  effected  by 
either  vaginal  or  sacral  hysterectomy — the  removal  of  fungous  masses 
with  a  sharp  spoon,  followed  by  thorough  cauterization  witli  the 
Pacquetin  cautery,  constitutes  an  important  palliative  measure. 

External  Female  Genital  OrEfauB. — Carcinoma  of  the  external  gen- 
ital organs  -if  tlic  female  is  a  comparatively  rare  affection.    Its  primary 

starting-point  may  be  cither  the 
labium  majus,  the  labium  minus, 
or  the  clitoris.  Among  7479 
women  suffering  from  carci- 
noma, Winckel  found  that  the 
vulva  was  the  primary  seat  of  Uie 
disease  in  72.  or  about  10  per 
cent,  of  all  the  cases.  The  tu- 
mor begins  as  a  firm  nodule  in 
the  skin,  with  an  indurated  base. 
The  tumor  is  covered  at  first 
by  thickened  layers  of  epithelial 
cells,  which  in  the  centre  of  the 
growth  soon  disappear  by  ulcera- 
tion. Carcinoma  of  the  vulva. 
according  to  Klob  and  Winckel. 
is  always  composed  of  squamous 
epithelial  cells.  As  soon  as  ul- 
ceration has  occurred,  the  oppo- 
site surface  with  which  the  tumor 
may  come  in  contact  is  often 
similarly  affected.  The  tumor 
does  not  attain  any  considerable 
size,  as  the  older  portions  are  destroyed  by  ulceration.     The  tumor 


FlO-  *iiJr — Carqlnonui  of  ihe  hhlum  majiis  (afgcr 
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represented  in  Figure  250  was  removed  by  Winckel.  In  another  case 
the  same  authority  satisfied  hiinstlf  that  the  carcinoma  had  originated 
in  a  congenital  wart  of  the  clitoris.  The  transformation  of  a  wart  of 
the  lesser  labium  into  a  carcinoma  is  well  shown  in  Figure  251. 

Lymphatic  infection  is  an  early  occurrence  in  carcinoma  of  the 
clitoris  and  vulva.  A  case  of  primary  carcinoma  of  the  clitoris  in  a 
woman  sixty  years  of  age  came  under  the  writer's  observation  six 
months  from  the  time  the  tumor  was  discovered.  Both  greater  labia 
were  involved,  and  very  extensive  regional  infection  had  taken  place  in 
both  groins.  In  this  case  an  oval  flap  was  made  by  carrying  a  curved 
incision  the  whole  length  of  Poupart's  ligament  on  both  sides,  and  then 
across  the  lower  border  of  the  mons  veneris.  This  flap  was  reflected 
in  an  upward  direction  to  a  point  where  the  femoral  vessels  pass  under- 
neath Poupart's  ligament.  An  incision  was  then  made  downward  to 
the  apex  of  Scarpa's  triangle  on  both  sides.  After  reflection  of  the 
triangular  flaps  the  whole  chain  of  lymphatics  was  dissected  out,  being 
later  removed  with  the  mass  containing  the  primary  tumor  and  both 

A 

t\ 


Fig.  tSi . — Canccnnii  EnnsraniuLiDq  or  Lhe  «piihElluiii  of  (hr  Iflblnin  mnjua  fafLcr  Boyce)  %  r>,  narmal  epkhc- 
lium  \  ^,  warty  cundition .  e,  inpUeoaDi  thiDEC,    lObj-  i  iitch,  wilhaut  cyc-plect,) 

the  greater  labia  in  one  piece.  The  hemorrhage  was  controlled  by 
compression  and  by  hemostatic  forceps  during  the  operation.  The 
excision  had  to  be  carried  to  the  margin  of  the  meatus  and  to  the  lesser 
labia  on  the  sides.  The  oval  flap  was  then  drawn  downward  and 
stitched  to  the  upper  margin  of  the  meatus,  and  the  wounds  caused  by 
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>  kihloii  «r  ihr  l.iln.t  won:  closed  hy  stitching  the  lesser  labia  totbe 
nliiii  Mil-  ii-iiuiiuii^  |virts  of  the  wounds  were  closed  in  the  usual 
titidiiii'i  t'ltiiuiv  )ii\tliti);  of  all  the  wounds  on  the  right  side  took 
itl.iii',  •!  «1it;ht  Mi)t|un .ition  intcHcred  with  the  healing  of  the  wound 
liiliiu  IN<H|siil'v  li^.tnK-rU  on  tho  ojiposite  side.  The  patient  left  the 
|i>f<l<il.il  lluw  >\\vk«.  .lAvr  tho  o[KTation,  and  three  months  later  was 
it|ti>ilvtl  .»■«  IviH);  luv  fixMii  ivtfunvncc. 

\U\  oitl\  \-iKM)\\'  ti\MtnH-nt  of  carcjnotna  of  the  external  geiutal 
oii;.nv'  ol  (Ih-  K»H.»t»'  »^  I'nv  excision.  I^ir^^c  defects  can  be  covered  by 
uUihttt;  »^  '''*'  "'«"'•  •'"'*  ^*''y  '■''tl'-"  wounds  heal  in  the  most  satislactoly 
tii.oitt>  t  ll  l*^'-  >tt>>M-'t'  h.i'^  iv^ulttxt  in  infection  of  the  inguinal  glands, 
■lit  tlh  ,;Ui>.U  -h.niM  Iv  uinovi-ti  with  the  primaT>-  tumor  in  one  con- 
lutsi.'Mt  i"ti«  ll'i^  i\-i«>>\.il  i-an  Ix-  crtected  by  extending  the  inctston 
iii.kU't'^t  |\'»'!vot'»  l)};,unt.'nl  .is  far  as  the  anterior  superior  spinous 
ut.'tt  -■  I'^l  s>f>i»>;  n  I'v  ->  MMtiial  incision  extending  from  the  femoral 
,  i.nl  (  •  »'v    i>s\oi  S».uiv»- tii.inj;le. 

ft^v      \|t'i.:t>cn  nim«>is  m  the  interior  of  the  eye  are  sarcomata. 
\\\.   ,  .."■■  '^'v  t  '■'  'I'v  in-Luuvs  is  the  seat  of  carcinoma.    The  tumor 

^,^ ,  .  ,.,. 'v     11,1   ;iiKi,iII>  i.omcs  under  the  observation  of  the  sur- 

^ ,  . .  '.«.  !,'.>  ,  \;>  "i»»'  ^^•»l  '"  iej;ioiial  infection  lias  occurred.     Perfor- 

,j ,-.,  ^ \ , iviil  i,(V%*  j«!.ue  .u  the  junction  of  the  cornea  and  the 

■,,..,,     ,.  n  .1.1  tiiii'  l.>  i>tl  in\.isinii  here  is  less  than  in  the  sclerotic 

,■,    ,  .   .,  I     K,:'«>inl 'ii'ivti'Mi  t.tkcs  place  through  the  pre-auricular 

.,,        ....N   "ii\  'wui'li.nii  s       rill-  ili.i>;iuisis  should  always  be  con- 

,,    „        -\  .  \  iiiiiMiivi  .'1  ..i\ti"ii-  i>t'  the  tumor  under  the  microscope, 

^.   ,■  \  ..',..■.  ii'-iii:.-.  ilu-  i>!ily  LuliiMl  tre.itment  in  such  cases 

.  ,    ,i  ;'>  . ',  ::■■.'-■_  .ml  <•(  .ill  I  In-  orbit.il  contents. 

HI  t.M.i        I'' '111  II  \  .,1'.  !:!.'ni,i  .'l'  llu-  hl.uliicL-  is  ;i  rare  alTection,      It 

,    „,     .    , , .,.,  1  1  iii.!i  ill, 111  I'l  wonu-n.      ll  occurs  as  a  sessile,  indu- 

,  ,.  ,  ,     I    ■!  ■    uim.'i    >'i    .1-  .»   ixipill.iiy   growth.     The    l.itter  form 

,    1.    I  ll  ll' .i.-Liii.iii.'n  of  ,1  lH-iiij;ii   |xi]>illomn  into  a  car- 

\  ,  I..  ■  '.'111  I  ^  \'[t,iiUicl>s^  «.!<  first  (IcscrilK'd  by  Rokitansky. 

I,    ,        ,  ,     ,",    1.  I  pi.'uMiiii;  j;ro\\ih  from  miicoiis  or  other  free 

I  -i,   V ,'    ;. .  ,:i,.«ili  ,oii-.i-l-i,  ill  its  stem,  of  a  fibrous  struct- 

,  „',.  -i  V  .'■ill .  intv.  ,iii-  horiif.  .i-i  hmitiintjs  or  sproutings  of  the 

,    ,,         .1     1.  ,..,  (i,  .       I  ll,'  -..unc  kind  of  tnmors  arc  found  in  the 

, 11.  ,\  .1-.      Ill  s.mii'  tiimor>  tlio  main  stem  is  short 

I'l.   '.11,1.   »,;.;i.-;.avd  ill  .1  chi'^ter  anil  nearly  round;  in 

,■,   .      .',       ,.  ,11   ,     .l,^,  ill-    ntd    loii;;.  Iir.uicliinfj  into  secondary  and 

,   .     I  ;.....i         I  ti«-  l>lo.'il-vcs>i-U  arc  large,  with  thin  and 

.  ,,  I        1,    .  iiil.'iii.^  koK'-.-..!!  capillaiics. 
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Occasionally  the  urethra  is  the  starting-point  {Fig.  252).  If  in  the 
female  the  urethra  is  primarily  affected,  the  radical  operation  should  be 
preceded  by  the  formation  of  a  suprapubic  fistula.     After  this  has  been 


Fjc-  35*. — Primmry  carcinDmn  of  ihc  uicihrj  in  the  lemalc  (afnr  WlncWclJ;  a,  urethra;  b.  fundus  of  die 

bliuldcr. 

established  the  entire  urethra  and  the  base  of  the  bladder  should  be 
excised  and  the  npening  in  the  bladder  be  closed  permanently.  This 
operation  has  been  performed  successfully  by  Pawlik  and  Oviatt. 

Carcinoma  of  the  bladder  frequently  selects  that  part  of  the  bladder- 
wall  corresponding  to  the  insertion  of  the  ureters.  Secondary  carci- 
noma of  the  bladder  from  extension  of  the  tumor  from  the  prostate 
invades  the  base  of  the  bladder;  after  the  growth  has  reached  the 
vesical  mucous  membrane  it  becomes  diffuse,  often  blocking  the  orifice 
of  the  urethra  with  masses  of  tumor-tissue.  After  ulceration  has  set  in 
shreds  of  carcinomatous  tissue  are  often  voided  with  the  urine.  The 
ulceration  usually  extends  in  the  course  of  time  over  the  entire  surface 
of  the  tumor  (Fig.  253). 

The  most  prominent  .symptoms  of  carcinoma  of  the  bladder  are 
hemorrhage,  frequent  desire  to  urinate,  and  great  pain  after  evacuation 
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of  the  bladder.  Microscopical  examination  of  fragments  of  tissue 
voided  with  the  urine  or  removed  in  the  eye  of  the  catheter  will  often 
prove  of  great  value  in  making  a  positive  diagnosis.  In  women  an 
incision  through  the  vesico-vaginal  septum,  and  in  men  a  suprapubic 
cystotomy,  will  enable  the  surgeon  to  make  a  positive  diagnosis,  and 
will  also  afford  relief  by  eslablishing  a  permanent  fi.^tula.  If  the  car- 
cinoma is  superficial,  removal  after  opening  the  bladder  should  be 
attempted.  If  the  tumor  involves  the  anterior  wall  or  fundus  of  the 
bladder,  the  indication  is  for  a  radical  operation  by  excision  of  the  entire 
thickness  of  the  bladder-wall  beyond  the  hniits  of  the  tumor  through 
an  abdominal  incision.  If  the  carcinoma  is  so  situated  that  the  bladder 
end  of  one  ureter  has  to  be  removed,  the  resected  end  should  be 
implanted  into  a  slil  of  the  bladder,  as  advised  by  Van  Hook,  before 
the  opening  in   the  bladder  is  closed  by  suturing. 


Fio.  15 }.— papilla  IT  careinoma  of  ilif  .inttrior  wall  ut  ilic  Wuriilcr  [n  Ihc  femiilt  (niter  WincWl:  t.  papillary 
caicinuoiik  -  >,  *jrkli4.-L^>  of  mcicit  \  t.  urrtlira. 

In  all  these  operations  the  bladder  should  be  drained  cither  by 
the  use  of  a  retaining  catheter  or  through  a  .separate  opening.  Scraping 
out  of  a  carcinoma  through  either  a  suprapubic  or  a  vaginal  incision 
should  not  be  considered  oven  in  the  light  of  a  palliative  operation. 
All  that  can  be  done  in  a  case  of  inoperable  carcinoma  of  tlie  bladder 
is  to  establish  a  permanent  fistula  to  relieve  the  vesical  tenesmus  and  to 
prevent  retention  of  urine  by  closure  of  the  urethral  opening  by  die 
tumor  or  by  blood-clots. 

Sidney. — The  kidney  is  more  frequently  the  seat  of  sarcoma  than 
of  carcinoma.  Carcinoma  of  the  kidney  is  of  the  tubular  variety. 
In  a  delicate,  verj'  vascular  stroma  the  columnar  epithelial  cells  are 
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arranged  in  the  form  of  tubules.     According  to  the  degree  of  develop- 


Frrs-ffl  —Displaced  liuuc  frf^rn  ihviupirticikoi  i,^p>ui<:  ,it  ihe  t>jdneyi;  y  ^oofarter  Kargafid  SchmciH), 
Thr  lower  pari  uT  L^c  (ilclurc  <\  ocuuclcd  ly  ihtrmiil  kMhCy-Ltsiiit  (<A).1nwbIdi  aftlomerulut  x^d  (rHJi^vrisrly 
cat  LjhmrcrDii4  lubiili^  can  be  seen  ;  ihc  gppcr  p4>n  i«  occupied  by  lypical  liuiK  froiD  ihc  lupnrciul  capiulv 
(#).  urhich  If  imbeddciJ  in  llic  kidney^fiuut, 

ment  of  the  stroma  the  tumor  is  either  hard  or  soft,  of  slow  or  of  rapid 
growth.  In  exceptional  c.ises  the  tumor,  instead  of  sprintjing  from  a 
matrix  of  embryonic  cells  representing  kidney-tissue,  originates  from  a 
displaced  matrix  of  epithelial  cells  derived  from  the  suprarenal  capsule. 
Such  displaced  groups  of  epithelial  cells  (Fig.  254)  are  found  in  the 
vicinity  of  the  kidney,  in  tlie  capsule,  or  in  the  parenchyma  of  the 
kidney  Itself  (Klebs).  Grawitz  Has  shown  that  tumors  originating  from 
such  a  matrix  represent  to  perfection,  histologically  as  well  as  clinically, 
similar  tumors  of  the  suprarenal  capsule.  The  tumor  gradually  dis- 
places the  parenchyma  of  the  kidney,  and  when  the  pelvis  and  the 
ureter  are  reached  it  produces  obstruction  to  the  flow  of  urine  secreted 
by  the  intact  part  of  the  kidney.  Eventually  the  tumor  may  perforate 
the  capsule  of  the  kidney  and  extend  to  the  adjacent  organs.  Lymphatic 
infection  takes  place  at  a  comparatively  late  stage.  If  the  tumor  is 
large,  it  may  produce  intestinal  obstruction  by  extending  to  the  colon 
or  by  pressure.  Hematuria  is  a  frequent  symptom  after  the  tumor  has 
invaded  the  pelvis  of  the  kidney. 

During  hfe  it  would  be,  of  course,  impossible  to  distinguish 
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noma  from  a  sarcoma.  Advanced  age  and  a  nodular  tumor  would  lead 
us  lo  suspect  carcinoma,  James  Israel  discovered  by  {ulfiatian  a  car- 
cinoma of  the  kidney  nut  larger  than  a  chcrrj-,  removed  the  kidnc>-. 
aiid  the  specimen  confirmed  the  diagnosis.    The  average  surgeon  would 
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vcTmUa;  /Vitf,  lirmbo-clooal  ThvcL-:  A',ttittney;  C,  <l«ii:«nitint colon' 

have  difficulty  in  detecting  a  tumor  the  size  of  a  walnut,  and  conse- 
quently it  is  not  very  probable  that  another  such  early  diagnosis  will 
soon  be  recorded.  If  a  diagnosis  of  the  probable  existence  of  a  malig- 
nant tumor  of  the  kidney  can  be  made,  it  is  the  dutj'  of  the  surgeon  to 
make  careful  search  concerning  the  condition  of  the  opposite  organ, 
and  if  this  is  satisfactory  a  radical  operation  is  indicated  if  the  disease 
has  not  extended  bejond  the  capsule  of  the  kidney.  Partial  removal 
of  the  kidney  for  malignant  disease  is  not  permissible. 

Niphrectotiiy  for  Carcinoma  of  ihf  Kidney. — The  location  of  the 
kidney  and  its  relations  to  the  parts  concerned  in  lumbar  nephrectomy 
are  shown  in  Figure  255.  An  accurate  knowledge  of  the  topographical 
anatomy  of  the  renal  region  is  an  essentia!  prerequisite  in  the  perform- 
ance of  lumbar  nephrectomy.  A  carcinomatous  tumor  of  the  kidney 
too  large  for  the  lumbar  operation  has  in  all  probability  reached  the 
inoperable  stage.  The  lumbar  operation  is  therefore  the  one  that  will 
usually  be  selected  to  remove  a  carcinomatous  kidney.  The  operation 
of  nephrectomy  was  devised  and  performed  iu  1 S7 1  by  Simon.  The 
incision  named  after  him  was  in  reality  planned  by  his  pupil,  Dr.  Hotz, 
now  of  Chicago.  One  of  two  incisions  is  usually  selected  for  the  removal 
of  the  kidney  through  the  lumbar  region.  Simon's  incision,  which  gives 
the  best  access  to  the  hilusof  the  kidney,  is  commenced  over  the  eleventh 
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rib,  at  the  ouIlt  margin  of  the  sacro-lumbalis  muscle,  and  is  extended 
in  a  downward  direction  to  a  point  halfway  between  the  last  rib  and 

the  crcBl  of  the  ilium.  If  more  room  is  needed,  the  incision  can  be 
extended  farther  down.  Konig's  incision,  which  affords  tlie  most  room, 
extends  from  the  twelfth  rib,  at  the  margin  of  the  sacro-lumbalis  muscle, 
directly  down  to  near  the  crest  of  the  ihum ;  it  is  then  carried  in  a 
curve  in  the  direction  of  the  umbilicus  to  the  outer  margin  of  the  rectus 
muscle.    To  enlarge  the  space  belwucn  the  last  rib  and  the  crest  of  the 


Fig.  2^6.— -FoiitiDii  of  |ut)eni  and   Enc.'mon   ^^t    iniziit'^rL   \"x   liLmFt.k'   ncphreclomy   according  ID  Simo"'^ 

method. 


ilium  a  firm  round  cushion  should  be  placed  between  the  chest  and 
the  pelvis  on  the  opposite  side,  and  the  patient  is  placed  on  that  side 
(Fig.  256).  The  different  muscular  layers  are  divided  separately,  and  all 
hemorrhage  is  carefully  arrested  before  the  fattj'  capsule  of  the  kidney 
is  opened.  When  the  kidney  has  been  reached  the  upper  half  is  first 
separated  with  the  index  finger ;  then  the  kidney  is  seized  with  three 
fingers,  drawn  forward,  and  carefully  isolated  all  around;  when  the 
hilus  is  reached  the  ureter  and  vessels  are  exposed  by  blunt  dissection  ; 
all  these  structures  are  ligated  en  masse,  and  the  kidney  is  separated  by 
a  cut  at  a  safe  distance  from  the  ligature,  after  which  ureter  and  vessels 
are  ligated  separately.  lodoform-gauze  drainage  and  suturing  of  the 
balance  of  the  wound  complete  the  operation. 

We  have  every  reason  to  believe  that  if  a  diagnosis  of  renal  carci- 
noma could  be  made  at  a  time  before  the  tumor  h;is  extended  beyond 
the  capsule  and  before  it  has  given  rise  to  regional  infection,  a  nephrec- 
tomy would  yield  better  results  than  most  of  the  operations  for  carci- 
noma in  other  locahtics.  Under  such  circumstances  the  removal  of  all 
carcinomatous  tissue  by  a  nephrectomy  would  be  assured. 
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t'lHKOUA  U  a  refMVsentatJvt.'  mcsoblastic  tumor.  Connective  tissue, 
ultKh  iH  loiiiul  ii)  all  ytHTts  and  oi^ns  of  the  body,  is  its  prototype. 
W't-  iti.kU  iiK'Kitk-  ill  this  class  of  tumurs  also  the  benign  endothelial 
Imiit'i-,  tthivh  haw  bwn  described  as  endothelioma  because  the  con- 
lu-tdM-  littiu-  .uul  oiuliithelial  cells  have  a  common  embryonic  origin. 
lti-'tolt>i;iv.il  uivesti^.ilions  h;ive  shown  that  in  the  connective  tissue 
\\M\  K'  liniiii-tl.  tii(k-[H'iKlently  of  pre-existing  blood-vessels,  vascular 
nji-n*-.  Iiiuil  vMlh  endiuhehal  cells  derived  from  connective  tissue;  and 
It  ti  mil  ki)>>\\ti  th.it  during  the  cioitrization  of  blood-vessels  after 
hi;.ittiii  .kiitt  tluiiii)^  pUstic  inflammation  of  serous  suT&ces  endothelial 
..  n.  tit  i><n\«'iti'il  into  |>ermanent  connective  tissue.  Fibroma  imitates 
III.  M>>iiivi1  tKiniivlivi- tissue  in  the  arran^rement  of  its  fibres.  If  the 
liiiiiKi   I.    'oIl,  till'  i-l.istio  fibres  and  connective-tissue  corpuscles  are 

I ;.  il  li>ii-.i'lv  .iiul  the  cells  arc  separated  from  one  another  by  an 

il>i>iiil  iiiit  I'l  iiiti'iivtiiil.ir  substance  (Fit;. 
> ,  I  1)1  li.iol  lit>i>>ni,it,i  tiieiiri.'olar  struc- 
liii.  I-  I. '.I,  iii>l  llu-  mmur  presents  to  the 


Vir.  r^S. — While  fihnHH  tifLSUC;  one 
I'pil  Hjf  the  hiindle  h^  been  Intcd  lo 
ihxpLiy  i\kt  cumponcnt  fibtillic  (iiAv 

I'i'.T'i'iH 

.  \'  iii'l  ».'  ^■■>^.  Il  ili>  .i|'|i.'.ii,iiui-  of  fini)  white  fibrous  tissue  in  which 
ilf  iii>iill>  i.<iiii  t.iiii<ll.  '  ili.ii  luii  ]iant11el.  Init  more  frequently  inter- 
l.ii  1     ii'iiiim..  .I'll   .1  ,'i  iiiii'i   nii'sliworks  (Fij^.  ~$^)- 

I  il.i.-iii  ii  1  ,...!.,  >ii  , ,,  i\  |i,iil  of  the  body  supplied  with  connective 
II'  .11.  .>ii.l  I.I I  k,  . ..  I , 
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Definition. — A  fibroma  is  a  tumor  composed  of  mature  fibrous 
tissue  derived  from  a  matrix  of  fibroblasts.  This  definition  excludes 
from  this  class  of  tumors  all  sweHings  of  infective  origin  and  all  benign 
tumors  in  which  the  predominating  histological  elements  are  not  con- 
nective-tissue fibres,  but  epitlielial  cells.  Virchow  included  elephantiasis 
and  niolluscum  fibrosum  among  the  fibrous  tumors.  We  exclude  these 
affections  because  their  infective  origin  has  been  demonstrated  satisfac- 
torily. A  great  deal  of  confusion  has  been  caused  by  some  pathologists 
who  continue  to  describe  a  papilloma  as  a  tibroma.  In  papilloma  the 
epitlielial  cells  compose  the  essential  part  of  the  tumor,  the  tumor  develops 
from  a  matrix  of  epithelial  cells,  and  the  fibrous  central  part  is  fur- 
nished by  pre-existing  connective  tissue  wltich,  under  the  stimulus  fur- 
nished by  the  proliferating  epithelial  cells,  undergoes  hypertrophic  changes. 
We  shall  exclude  from  fibroma  those  tumors  of  the  skin  and  the 
mucous  membranes  that  have  an  epithelial  origin  and  in  wliich  the  epi- 
thelial cells  take  an  active  part  in  the  growth  of  the  tumor.  These 
tumors  have  been  described  in  a  previous  section  of  this  work  as 
papUloniata.  The  connective  tissue  is  the  tissue  chiefly  predisposed  to 
inflammation,  and  the  frequency  with  which  infections  of  all  kinds  occur 
in  the  connective  tissue  makes  it  often  exceedingly  difficult  to  distin- 
guish practically  between  an  infective  swelling  and  a  fibroma.  It  is  for 
this  reason  that  the  adjective  mature  has  been  used  in  this  definition. 
Connective-tissue  corpuscles  in  inflammatory  products  do  not  reach 
the  same  degree  of  maturity  as  in  fibroma,  even  If  the  inflammatory 
process  is  ever  so  chronic.  Fibro-sarcomata,  which  by  Paget  and  others 
have  been  described  as  fibroid  tumors  with  a  tendency  to  recurrence, 
are  composed  of  connective  tissue  which  has  nearly,  but  not  quite, 
reached  maturity. 

"  Fibroid,"  "  desmoid,"  "  corps  fibrenx."  are  synonyms  which  even 
at  the  present  time  arc  occasionally  used  in  place  of  fibroma. 

HiBtogeneBis  and  Histologry. — The  matrix  of  a  fibroma  is  a  group 
of  congenitii!  fibrobla,sts  which  in  the  embrj'o  were  set  aside,  failed  to 
reach  maturity,  and  remained  in  the  connective  tissue  in  a  latent  condition 
until,  under  the  influence  of  local  or  general  causes,  they  were  placed  in 
a  condition  to  assert  their  intrinsic  capacity  to  proliferate.  If  we  imagine 
anumber  of  cmbrj-onic  connective-tissue  cells  arrested  in  their  develop- 
ment and  unutilized  in  the  embryo,  remaining  in  their  primitive  condition 
awaiting  favorable  conditions  for  their  growth  and  reproduction,  we  can 
readily  understand  how  in  later  life  they  would  result  in  the  production 
of  tissue  of  a  character  differing  from,  although  similar  in  structure  to, 
the  surrounding  tissues  {see  Fig.  2,  p.  28).  Arrest  of  differentiation 
would  affect   the   intercellular  substance  as  well  as  the  cells.      I''iom 
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on  cmbryolot^jc.il  standpoint  a  fibroma  is  never  a  heterologous  or  2 
heterotopic  tumor,  as  connective  tissue  is  found  in  all  parts  and 
orijanN  of  tin.-  body.  A  matrix  <ai  fibroblasts  undoubtedly  forms 
fa-qiicnlly  in  scars  followinR  wounds  and  injuries  of  all  kinds  and  in 
the  healing  process  after  the  subsidence  of  inflammatory  affcctiaas. 
Keloid  and  other  fibroid  tumors  of  scars  must  have  such  an  origin. 
A  fibroma  is  always  cncajwulated,  and  can  readily  be  enuclt^ted. 
If  il  IH  located  underneath  a  mucous  membrane,  the  tumor-tissue  fre- 
■quently  becomes  (edematous.  On  section  the  surface  shows  a  number 
of  band*  .ind  bundles  of  connective  tissue  interlacing  in  all  directions 

without  any  definite  arrangemenL  The  cut 
surface  often  shows  concentric  arrangement 
of  the  connective  tissue  in  diffcrrnt  parts  of 
the  tumor,  as  though  the  tumor  had  been 
griiwing  from  different  centres.  Billroth  has 
shown  tlut  the  centre  of  these  concentric 
masses  corresponds  with  the  location  of  a 
blt>od-\-es$cL  The  firmness  of  the  tumor 
tlqpends  on  the  amount  of  intcrccUuUr  sub- 
Mance  and  the  degree  ti  cMnpactoes  tA  the 
tnmvtr^tiuue.     tn  the  hanl  «'aTKt>'  the  tumor  ts  almoiit  ad  firm  to  the 
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concentric  arrangement  as  shown  in  Figure  259.  Sections  under  the 
microscope  show  that  the  wavy  bundles  of  white  fibrous  tissue  interlace 
and  surround  blood-vessels.  On  each  bundle  lies  an  oval  or  fusiform 
connective-tissue  nucleus,  as  on  any  other  fibrous  tissue  {Fig.  360). 
The  younger  parts  of  the  tumor  show  young  connective-tissue  ceils 
of  round  or  oval  shape. 

The  firmness  and  the  histological  structure  of  the  tumor  arc  not 
affected  by  tht-  amount  or  the  character  of  the  connective  tissue  in 
which  the  tumor  is  developed.  A  fibroma  in  firm  fascia  may  be  soft, 
while  a  tumor  in  a  soft  vascular  organ  may  be  very  dense.  Fibroma 
in  the  soft  parenchyma  of  the  kidney  may  be  very  firm  and  be  scantily 


Ftc.  ^1,— FlbrunaDfthekEdncy.  y  3B  (ofieT  Kjte^"*'  ^i:lin)oEl)  The  renal  lluiw  fia>.  vhkb  cantsitn 
intai:!  urrnif7n>ut  lubulci  and  ^lumeruli.  \i  »hSdrpl>  icpjiAicd  rrom  the  (gmor  \b),  ifthich  \\  comi>a«cd  ck^U' 
lively  of  vaicular  AbrllUled  lif^uf-  'I  he  hiill'llci  of  fibtou*  IJUUt  jrilerlace  in  aII  pcn^lblt  dirccliotit,  uhd 
Inclndi:  modcralely  numirfain  iiU'.lfi,  wliich,  jcluecIlii^  Io  [he  dtrctllan  of  Ihc  scclion,  appear  round  or  tplfitllE- 
bhaped. 

supplied  with  blood-vessels,  although  surrounded  on  all  sides  by  an 
exceedingly  vascular  tissue  (Fig.  261).  In  typical  fibroma  the  vessels 
are  small  and  scanty.  In  a  special  form  of  fibroma — vascular  spaces, 
containing  venous  blood,  that  appear  anatomically  as  a  tran.sition  form 
between  angioma  and  fibroma — the  atypical  vascularization  of  the 
tumor  reaches  the  highest  degree.  Rindfleisch  classifies  this  rare  form 
of  cavernous  fibroma  with  the  fibromata.  Nothing  is  known  regarding 
the  pxistence  of  lymphatics  in  fibroma,  but  it  is  probable  that  they  are 
present  in  the  soft  variety.    Nerves  are  probably  not  present  in  fibromi 
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but  If  pni*mt,  they  arc  prc-cxiMini;  nerves  from  the  sheath  of  wl 
the  Itimor  h.i*  (lcvcln|K.*<l,     In  fibroma  of  the  uterus  musclc-fibm  ire' 
HO  cdiiitjintly  fuund  tlut  Virchow  cLu.Miicd  fibrous  tumors  of  the  uterus 
with  the  myomalH. 

R«trovr«d«    MatMnorphoaw. — One   of  the    frequent  retrograde 
chnnKCA  found  In  fibrunu  in  myxonutuus  iJcgcneration,  due.  in  pail  M 


leifl,  til  ii'dftii.1  iif  tho  intiTcclluIar  spaces  (Fig.  363).     The  tumor 
ulidt.'rKt>itit:  thin  change  bcciitiics  softer,  and  in  the  course  of  time  there 

nuiy  fomi  c>-sts  with  mucous  or  serous  con- 
tents. This  fiinii  of  tlcgcncration  is  observed 
wry  fmiuently  in  submucous  fibroma.  In 
■.Antic  m)iifibr»im.i  of  the  uterus  there  form 
cv-5(s,  oAm  of  enormous  sijie,  which  it  is  im- 
1<ot.«il)lc  Mtmclimcs  to  distinguish  from  o\-arun 

I  A'i.irci\us  dei^neralion  occurs  in  one  of 
two  «A\-*:  the  tumor  is  citber  coated  «Tlh 
A  thin,  r\>u|;h.  noduUted  U>xr  of  i  chalky 
subatanee.  or  «  similar  nbttancc  is  dcptisited 
more  ■bvmdunMy  Uirm|^k>«  the  tnoMr  (F^. 

J^jV     CMUfcjftKM  is  pROcdcd  Djr  OOSKUttMO- 

neCTx'wtv  «nd  the  pboe  occufacd  b>-  tbe  tomor- 
ti't^ue  »  tiiV-en  b>-  the  eutfay  salts,  Fartber 
(^■<»lh  of  the  twmvir  n  parts 
mKkri^inr  \-AK''i&G*tio«  «|.Wri-<M 
C«».>«i  

«|p(<tt  Uiro  i^Uoc  in  the  nbanKv  «'4'iy*>Kli>l< 
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is  not  as  constantly  found  in  fibroma  as  in  epithelial  tumors,  but  occa- 
sionally it  not  only  takes  place,  but  it  may  destroy  large  portions  of 
the  tumor. 

The  tumor  when  exposed  to  external  irritation  is  subject  to  ulcer- 
ation. Infection  and  suppuration  may  occur  without  exposure  of  the 
tissue  of  the  tumor  to  direct 
infection  by  ulceration  or  in- 
jury. Gangrene  may  occur  if 
in  a  pedunculated  tumor  the 
pedicle  is  twisted  or  the  prin- 
cipal artery  becomes  blocked 
by  a  thrombus.  Transforma- 
tion of  the  tumor-tissue  into  a 
higher  tj-pe  is  occasionally  ob- 
served in  fibroma.  Ossification 
has  been  seen  most  frequently 
in  fibrous  tumors  attached  to 
bone  (Fig.  264).  It  is  difficult 
to  decide  in  such  cases  whether 
the  new  bone  is  produced  by 
transformation  of  fibrous  tissue, 
or  whether — what  seems  more 
probable — it  is  produced  by 
displaced    osteoblasts. 

Etiology. — Fibroma  alone  or  in  combination  with  other  tumors — 
lipoma,  angioma,  adenoma — appears  sometimes  as  a  congenital  tumor. 
Old  age  predi.sposes  to  epithelial  tumors,  while  the  aptitude  for  fibroma 
is  lessened  after  the  age  of  from  thirty-five  to  forty  years.  The  production 
of  fibroma  of  the  lobe  of  the  ear  by  the  wearing  of  ear-rings,  of  keloids 
in  scars,  and  of  desmoids  in  the  abdominal  wall  of  childbearing  women, 
would  indicate  that  trauma  and  irritation  arc  potent  factors  in  the  etiology 
of  fibroma.  Virchow  describes  and  recognizes  an  hereditarj'  fibromatous 
disposition,  and  he  alludes  to  an  instance  of  the  occurrence  of  multiple 
subcutaneous  fibromata  in  members  of  the  same  family  in  three  con- 
secutive generations. 

Symptoms  and  Diagnosis. — The  growth  of  a  fibroma  is  always 
slow.  A  simple,  uncomplicated  fibroma  attains  a  certain  limited  size 
and  then  remains  stationary.  The  large  cystic  fibroids  described  in 
some  of  the  older  text-books  were  sarcomata,  as  it  is  often  stated  that 
the  tumor  reached  the  size  of  a  child's  head  in  a  year  or  le.ss.  Fibroma 
never  pursues  such  a  rapid  course.  Uterine  myofibromata  grow  more 
rapidly  than  simple  fibroids,  are  more  vascular,  and  the  muscular  fibres 
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constitute  the  most  important  part  of  the  tumor-lmuc  The  Cumor 
smooth  and  is  always  well  encapsulated,  hence  movable  unless  rK&tniinrd 
by  adjoining  firm  resisting  tissues.  A  fibroma  of  the  breast  can  be  mtivcd 
among  the  tissues  between  two  fingers  without  moving  the  gland — on 
important  point  in  the  differential  diagnosis  between  fibroma  and  card- 
noma.  The  tumor  displaces,  but  does  not  infiltrate,  the  adjoining  tissues. 
The  pi  cssure  of  a  periosteal  fibroni.i  frequently  results  in  great  dispbce- 
ment  of  the  bone  by  bending  and  by  pressure-atrophy.  If  the  tumor 
occupies  a  cavity,  it  may  interfere  with  important  functions.  A  fibroma 
of  the  nasal  cavity  interferes  with  respiration,  and.  when  it  reaches  the 
pharynx,  with  speech  and  deglutition,  A  fibroma  of  the  uterus,  if  ■ 
submucous,  causes  hemorrluiye ;  if  subserous,  it  may  by  its  size  aflcct 
import.int  function.s.  Pain  and  tenderness  arc  absent  unless  the  tumor 
is  intiniatcly  connected  with  3  sensitive  nerve  or  unless  it  has  become  I 
complicitcd  by  infection  and  inflammation.  In  fibroma  ulcemtion  is 
less  likely  to  take  place  than  in  papilloma,  because  the  tumor  is  covered 
at  least  by  skin  or  by  mucous  membrane.  If  the  skin  or  tile  mucous 
membrane  becomes  atrophied  from  pressure,  ulceration  is  likely  to 
ensue,  commencing  in  tltat  part  of  the  surface  in  which  nutntioti  has 
become  most  impaired. 

In  differentiating  a  fibroma  from  a  (japilloma  it  is  important  to  trace 
the  tumor  by  the  aid  of  its  clinical  historj-  and  bj'  a  careful  e.'<Eamina- 
tion  as  to  its  origin  in  the  mcsobla.stic  tissues,  A  papilloma  of  the 
skin  commences  on  the  surface  as  an  increase  in  the  thickness  of  the 
epitheli.il  laj'cr  of  the  skin ;  the  i3apillar>'  projections  develop  in  conse- 
quence of  .in  accompanj'ing  hyperplasia  of  the  underlying  pre-existing 
connective  tissue.  In  fibroma  of  the  skin  the  tumor  starts  in  the  coo- 
nectivf  tissue  underneath  the  layer  of  epithelial  cells,  and  pushes  this 
layer  before  it,  A  Jibroina  of  tin-  skm  is  ihcreforc  less  liable  ta  bfcotm 
pedutiiulaUd  than  is  a  papilloma.  A  fibroma  only  becomes  peduncu- 
lated if  the  skin  over  it  is  yielding,  and  afier  the  tumor  has  attained  at 
least  tlic  size  of  a  pea  or  a  cherry.  In  pedunculated  fibroma  the  skin 
which  covers  the  tumor  becomes  atrophic,  smooth,  and  glassy,  while  in 
papilloma  the  epithelial  structures  increa.se  h  ilh  the  size  of  the  tumor. 
In  deei)-scated  fibroma  the  diagnosis  between  it  and  sarcoma  is  deter- 
mined by  the  clinical  history  and,  if  need  be.  by  the  removal  of  a  frag- 
ment of  tissue  with  a  harpo(jn  fur  micr'isco|>ical  examination.  In  cystic 
fibroma  the  use  of  the  exploratory  nueiile  will  often  determine  the  cha- 
racter of  the  tumor. 

Prognosis, — Fibroma  may  at  any  time  undergo  transition  intn 
sarcoma.     As  Virchow  .says,  ■■  A  fibroma  only  needs  an  increas»* 
size  of  its  cells  and  a  diminution  of  the  cement-substance  t 
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into  a  sarcoma."  The  hard  variety  is  less  apt  to  undergo  this  change 
than  the  soft,  and  particularly  the  pigmented,  form.  That  irritation  and 
incomplete  removal  should  hasten,  if  not  determine,  the  transforma- 
tion of  a  fibroma  into  a  sarcoma  no  one  would  dispute.  The  young 
connective-tissue  cells  in  the  periphery  of  the  tumor  require  only  the 
addition  of  conditions  which  enable  them  to  leave  the  parent-tumor 
and  to  migrate  into  the  surrounding  connective  tissue  to  become 
sarcoma-cells.  A  pure  fibroma  does  not  attain  large  size ;  hence  the 
prognosis,  aside  from  the  possibility  of  the  tumor  undergoing  transfor- 
mation into  sarcoma,  must  rest  on  the  importance  of  the  location  it 
occupies.  If  it  involve  passages  essential  for  important  function.'!,  the 
obstruction  it  produces  may  prove  a  source  of  danger.  Fibroma  of 
the  respiratory  and  urinary  passages  affords  an  illustration  in  point.  A 
submucous  fibroma  of  the  uterus  may  become  the  cause  of  debilitating 
and  even  fatal  hemorrhages.  A  large  interstitial  fibroma  of  the  uterus 
may  destroy  life  by  the  size  of  the  tumor  interfering  with  important 
functions  of  the  abdominal  organs. 

Treatment. — Operative  treatment  is  indicated  in  fibroma  in  all  cases 
in  which  the  tumor  is  accessible,  as  by  the  removal  of  the  tumor  the 
patient  is  protected  against  a  frequent  cause  of  sarcoma.  In  uterine 
fibroma  an  exception  must  be  made  to  this  rule,  as  the  danger  attending 
the  operation  outweighs  the  risk  of  a  possible  transition  of  the  tumor 
into  a  sarcoma.  In  fibroma  of  the  uterus  other  indications  must 
decide  the  necessity  of  operation.  Fibromata  sliould  be  removed  by 
enucleation.  Excision  is  necessary  if  the  tumor  has  ulcerated  on  the 
surface  or  if  the  interior  of  the  tumor  has  become  infected  and  the 
resulting  inflammation  has  produced  adhesions  between  its  capsule 
and  the  adjacent  tissues. 


TOPOGRATHV. 

BkiD. — Fibroma  of  the  skin  occurs  most  frequently  about  the  face, 
neck,  shoulders,  chest,  and  abdomen.  It  is  of  very  slow  growth,  and 
seldom  exceeds  in  size  a  pecan-nut.  It  appears  first  as  a  swelling  in 
the  connective  tissue  of  the  skin,  which  swelling  projects  toward  the 
surface,  becoming  more  and  more  prominent  until  the  skin  at  its  base 
becomes  contracted  and  by  the  weight  of  the  tumor  elongated,  resulting 
in  the  formation  of  a  pedicle.  In  the  course  of  time  this  pedicle 
becomes  elongated  and  very  slender.  It  contains  in  its  centre  the 
principal  artery  of  the  tumor,  which  artery  sometimes,  in  consequence 
of  an  injury  or  of  textural  changes,  becomes  thrombosed — an  accident 
which  results  in  gangrene  of  ihe  tumor  and  a  spontaneous  cure.  The 
skin  over  the  tumor  atrophies,  is  thin  and  shining,  and  is  usually  thrown 
3a 
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into  longitudinal  folds.  The  tumor  is  sofl,  and  under  the  microKopc 
shows  interlacing  fibres  with  an  abundance  of  intercellular  ccrocnl- 
substance. 

The  diagnosis  can  be  made  without  difficulty,  as  in  papilloma,  whidi 
is  most  frequently  confounded  with  fibroma,  the  epiblastic  part  of  the 
tumor  predominates,  and  instead  of  a  smooth  surface  presents  a  wart)' 
appearance.  If  the  tumor  has  become  pcduncuialed,  it  rt  connected 
with  the  body  only  by  a  cylinder  of  skin,  which  can  be  clipped  »'tth 
scissors  on  a  level  with  the  skin,  and  the  resulting  wound  can  be  !«ealed 
with  a  cotton-collodion  crust  If  the  tumor  is  sessile,  the  .vkin  over  it 
or  at  its  base  is  incised  sufficiently  to  permit  the  removal  of  the  tumor 
by  enucleation. 

Mole. — A  mole  is  a  flat  congenital  fibroma  of  the  skin.  It  is  caused 
by  fibroblasts  in  excess  in  the  connective-tissue  portion  of  the  skin. 
Motes  are  usually  pigmented,  and  giant  growth  is  manifested  by  exces- 
sive growth  of  the  appendages  of  the  affected  part  of  the  skin,  the 
hair,  and  the  glands.  Moles  vary  in  size  from  that  of  a  pin's  head 
to  that  of  the  palm  of  the  hand  or  even  larger.  The  increase  in  siic 
after  birth  reaches  its  maximum  during;  childhood  and  up  to  the  age 
of  puberty,  when  the  tumor  gciicrally  becomes  stationary.  A  moJc 
is  exceedingly  prone  to  undergo  transition  into  a  carcinoma  or  a  sax- 
coma,  and  for  this  reason  should  he  removed  if  the  area  involved  va  not 
loo  extensive.  A  carcinoma  or  a  sarcoma  starting  in  a  mole  is  usually 
pigmented  ;  the  resulting  malignant  tumor  is  either  a  melano-carcinoma 
or  a  melano-sarcoma — both  of  them  exceedinjjly  malignant  growths,  and 
very  prone  to  early  diffuse  regional  infection  ami  general  dissemination. 

Spontaneous  Keloid, — Under  the  term  keloid  Alibcrt  described  in 
1814  an  afTection  of  the  skin  cliaiactcri/.ed  by  hyperplasia  of  the  sub- 
epidermal connective  tissue,  with  a  strojig  inherent  tendency  to  return 
after  extirpation.  He  classified  keloid  into  germinal  and  scar  keloid. 
This  affection  was  later  described  by  Schwimmer,  Kaposi,  Dencriaz, 
and  Warren.  For  some  time  doubt  existed  as  to  the  occurrence  of 
spontaneous  keloid,  owing  prob.ibly  to  llie  rarity  of  the  .-ifrection.  A 
sufficient  number  of  cases  have,  however,  been  recorded  by  reliable 
observers  in  which  the  clinical  hislory  revealed  no  antecedent  scar, 
Warren  divided  keloid  into  (1)  true  keloid,  (2)  scar  keloid.  (3)  hyper- 
trophic scar.  Warren  claimed  that  the  new  connective  tissue  is  pro- 
duced by  proliferation  of  the  tissues  of  the  adventitia  of  blood-vessels, 
as  he  found  numerous  round  culls  around  blood-vessels,  which  he 
claimed  were  later  transformed  into  connective  tissue.  From  an  ana- 
tomical standpoint  he  distinguished  a  scar  keloid  from  a  true  keloid  bv 
the  absence  of  papillae  in  the  former.     According  to  Kaposi,  the 
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keloid  occurs  about  once  in  every  2000  cases  of  skin  affections  of  all 
kinds.  It  is  found  most  frequently  upon  the  sternum  and  upon  the 
trunk,  although  occasionally  the  limbs,  and  especially  the  fingers  and 
toes,  are  the  seat  of  the  disease.     Nasse  and  Volkmann  saw  each  a 


Fig,  fl^,— ^ponuncou*  keluld  (After  Thorn). 

case  of  multiple  keloid  of  the  fingers  and  toes.  In  Nasse's  case 
repealed  excisions  of  the  tumors  of  the  toes  finally  made  removal  of 
two  toes  by  exarticulation  necessary.  The  compact  connective-tissue 
bundles  of  which  a  keloid  is  compoaed  are  found  in  the  deeper 
layers  of  the  corium.     The  fibers  arc  arranged,  as  a  rule,  parallel  to 


I 


Fig,  166. — Blood-Tccieli  kulI  lucnor-iiuufl  us  Men  In  tpanupnut  keloid  (after  Tlioni), 

the  surface,  and  contain  spindle-shaped  nuclei;  some  of  the  fibers 
take  an  opposite  course — this  is  especially  the  case  near  the  sur- 
face of  the  tnmor  underneath  the  epidermis  (Fig.  265).  Thorn  never 
saw  in  any  of  his  specimens  any  indications  that  the  fibers  are  derived 
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from  the  vessel  walls.  The  round  cells  which  are  found  interspersed 
between  the  keloid  tissue  Thorn  is  inclined  to  believe  are  the  product 
of  an  inflammatory  process  near  the  surface  of  the  tumor.  The  new 
tissue  is  unquestionably  derived  from  the  pre-e.xisting  connective  tissue 
of  the  corium  under  the  influence  of  an  as  yet  unknown  cause.  The 
appearance  of  blood-vessels  and  the  arrangement  of  fibers  around 
them  are  well  shown  in  Fig.  266.  While  keloid  is  an  obstinate  affection 
to  all  kinds  of  local  treatment,  it  differs  from  sarcoma  in  that  it  remains 
limited  to  the  tissues  primarily  affected  and  never  gives  rise  to  metas- 
tasis. After  having  attained  a  certain  size  it  often  remains  stationary 
for  an  indefinite  time.  That  such  a  tumor  should  occasionally  undergo 
transformation  into  a  sarcoma  is  not  surprising  considering  the  imper- 
fect development  of  the  tissues  of  which  it  is  composed. 

Scar  Keloid. — Another  variety  of  fibroma  in  the  skin  is  the  fibrous 
tumor  which  starts  in  scar-tissue  following  a  wound,  the  hcahng  of  a 
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burn,  or  other  surface  lesions,  particularly  tubercular  ulcers.  Alibert  in 
1814  was  the  first  to  describe  this  fibrous  tumor,  and  from  its  resemblance 
to  carcinoma  he  called  it  "  keloid."  Keloid  resembles  clinically  some  of 
the  granulomata.and  under  the  microscope  it  i^i  a  compromise  between 
a  fibroma  and  a  sarcoma.    Its  frequent  occurrence  in  tubercular  scars  and 
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in  minute  scars  resulting  from  small  punctured  wounds  has  led  the 
writer  to  suspect  that  it  might  represent  a  particular  form  of  tuber- 
cular inflammation.  We  arc,  however,  not  in  a  position  to  prove  its 
tubercular  origin  and  nature,  and  its  clinical  behavior  would  certainly 
tend  to  negative  the  idea  that  it  is  a  form  of  sarcoma.  For  the  present 
we  must  include  it  among  the  fibromata,  although  strongly  Inclined  to 
believe  that  before  long  it  will  have  to  be  classified  with  the  infective 
swellings.  The  colored  race  is  peculiarly  predisposed  to  keloid.  The 
sting  of  an  insect,  the  prick  of  a  needle,  or  a  small  abrasion  frequently 
acts  as  the  exciting  cause.  The  wearing  of  ear-rings  is  also  a  frequent 
cause. 

The  patient  whose  photograph  is  shown  in  Fig.  367  was  the  sub- 
ject at  the  same  time  of  numerous  keloids  of  the  skin  of  the  chest  and 
of  the  back. 

Keloid  sometimes  aflects  different  parts  of  the  body  at  the  same 
time,  but  always  develops  in  a  scar,  which  may  be  so  small  as  to  elude 
detection  (Fig.  268).  The  tumor  slowly 
increases  in  size  up  to  a  certain  point,  and 
after  having  remained  .stationary  for  from 
ten  to  twenty  years  may  slowly  disappear 
— one  of  the  strongest  proofs  that  it  is  not 
a  true  tumor.  The  keloid  tissue  is  charac- 
terised by  its  great  vascularity  as  compared 
with  other  fibromatous  tumors  and  by  the 
existence  of  numerous  connective-tissue 
spaces  lined  with  endothelial  cells.  The 
inflammatorj-  part  of  a  keloid  is  shown  by 
the  numerous  leucocytes  in  the  perivascular 
spaces.  From  the  .structure  of  a  keloid  it 
would  be  reasonable  to  a.ssume  that  occa- 
sionally it  is  transformed  into  a  sarcoma. 
The  benign  clinical  as[X'Ct.s  of  a  keloid 
render  it  easy  to  distinguish  between  it  and 
a  malignant  tumor  of  the  scar-tissue. 

The  fnalfiiiHt  of  keloid  is  extremely  unsatisfactory.  External  appli- 
cations and  compression  are  u.seless.  Recurrence  even  aftur  thorough 
extirpation  is  common.  The  only  treatment  is  by  thorough  excision. 
The  incisions  should  include  a  zone  of  apparently  healthy  tissue  at  least 
a  few  lines  in  width.  The  .scar  fo'llowing  the  operation  should  be  pro- 
tected carefully  for  a  long  time. 

Mucous  Surfaces. — Fibroma  of  the  mucous  surfaces  resembles 
that  of  the  skin  in  every  re^ipect  except  that  the  surface  of  the  tumor 
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is  covered  by  mucous  membrane  instead  of  by  skin,  and  that  the  tumor 
in  this  locality  is  more  prone  to  oedema.  Many  of  the  polypoid  growths 
in  mucous  channels  are  cedematous  fibromata.  If  pendulous,  they 
should  be  removed  with  the  wire  ecraseur;  if  sessile,  by  excision  or 
by  enucleation. 

Subcutaneous  Connective  TisHue. — Two  kinds  of  fibroma,  clinically 
distinct,  are  met  with  in  the  subcutaneous  connective  tissue — ^the  pain- 
ful tubercle  and  the  soft  multiple  fibroma  of  Recklinghau.sen.  ' 

Painful  Subcutamous  Tubercle. — This  is  a  little  hard  tumor,  not 
larger  than  a  pea,  noted  for  its  painfulness.  in  the  subcutaneous  tissue. 
This  tumor  was  first  described  by  A.  Petit,  Cheselden.  and  Camper. 
The  best  description  was  given  in  1812  by  Mr.  Wm.  Wood.  These 
tubercles  arc  most  frequent  in  the  extremities,  especially  the  lower. 
They  are  more  frequent  in  women  than  in  men,  they  rarely  occur 
before  adult  life,  and  ihL-y  are  seldom  multiple.  Examined  under  the 
microscope,  they  arc  seen  to  be  composed  of  dense  fibrous  tissue,  with 
filaments  laid  inseparably  close  together  in  the  fasciculi  and  compactly 
interwoven.  The  young  cells  in  the  periphery  of  the  tumor  contain 
large  nuclei.  The  pain  and  tenderncs.s  appear  either  contemporane- 
ously with  the  tumor  or  after  the  lumor  has  reached  a  certain  size. 
The  pain,  which  is  usually  paroxysmal,  but  which  can  always  be  pro- 
voked by  pressure,  is  sometimes  attended  by  muscular  spasms.  Vel- 
peau  regarded  these  tumors  as  neuromata.  Dupuytren.  who  made 
several  very  careful  dissections,  was  never  able  to  trace  their  connection 
with  nerve-fibres.  Other  surgeons  have  succeeded  in  finding  the  nerve- 
filaments  with  which  these  tumors  are  connected.  In  one  case  the 
writer  could  trace  the  nerve  from  the  capsule  of  the  tumor  on  both 
sides.  The  nerve  was  no  larger  than  a  fine  silk  ligature.  There  can 
be  no  doubt  that  these  tumors  are  connected  with  sensitive  nerve-fila- 
ments. Their  removal  by  excision  is  often  followed  by  recurrence. 
Successful  removals  of  recurrent  painful  tubercles  arc  reported  by  Sir 
James  Paget  and  by  Mr.  Lawson  Tait. 

Mitlciplc  Stibaitaneous  Fihroma. — The  true  pathology  of  multiple 
fibrous  tumors  of  the  subcutaneous  tissue  was  pointed  out  in  1883  by 
Recklinghausen.  He  ascertained  that  these  tumors  are  invariably 
connected  with  the  sheaths  of  terminal  nerves.  They  are  sometimes 
congenital,  but  they  usually  develop  after  puberty.  In  number  they 
vary  from  a  few  to  more  than  a  thou.sand.  In  the  case  of  Michael 
Ltiwler,  described  in  Smith's  monograph,  they  were  estimated  at  least 
at  two  thousand.  This  affection  was  formerly  known  as  "  molluscum 
fibrosum"  (PI.  8,  Fig.  2).  In  size  these  tumors  vary  from  that  of  a 
hemp-seed  to  that  of  a  filbert.     In  the  course  of  time  some  of  the 


FIBROMA 


Plate  9, 


I 


( 


I,   Kcl"!*!  nf  f iirrnal  car  (ithet  KW>-*)     n.  tWmt  Abf^iii  culb  iit^ue  trifh  wide  jiilc^cmnU,  tnil'^fhelbl 
pcrlviiiurtil'r  [tMltrrriaiir'T,  und  H  tiiitettnt  H.ic»  wide  JiticdumAt:! ,  f.  ^iKnUfrciI  cpldemiu.  (he  ^n^Jla  h«irin( 


FIBROMA, 


I'l^m    lo. 


r 


■*** — »*— ^ —» -» -i- «-*-  • 


FIBROMA. 


391 


tumors  become  pendulous.  Histologically,  these  tumors  are  composed 
largely  of  fibrous  tissue  around  and  between  bundles  of  nerve-fibres. 
On  Plate  loa  number  of  nerve-bundles  can  be  seen  cut  transversely. 
The  connective  tissue  between  the  nerve-bundles  has  been  changed 
but  little;  perhaps  the  connective-tissue  spaces  are  somewhat  dilated. 
Small  round  groups  of  nuclei  sUincd  blue  with  hematoxylin  show 
the  transverse  cuts  of  blood-vessels.  The  connective  ti.ssue  is  greatly 
increased  in  the  nerve-sheatlis.  The  nuclei  of  the  cells  are  oblong, 
oval,  crowded  closely  together  in  the  larger  bundle  (3),  while  the  sheath 
of  the  smaller  bundle  contains  fewer  nuclei.  The  ner\'e-sheath  can  in 
many  places  be  distinguished  into  an  outer  and  an  inner  [a  and  b),  as 
there  can  be  seen  between  the  fibres  of  the  sheaths,  arranged  trans- 
versely, spaces  which  do  not  occupy  in  a  continuous  manner  the  entire 
periphery ;  there  can  also  be  seen,  on  the  inner  surfaces  of  the  sheath, 
.spaces  which  at  some  points  are  quite  wide,  and  which  (at  3)  show  oval 
nuclei  in  their  walls.  These  sp.ices  are  in  contact  with  the  nerve-fibres 
and  are  traversed  by  delicate  connective- tissue  threads.  In  the  longi- 
tudinal ."section  (at  2)  they  can  be  seen  in  the  same  form.  During  the 
growth  of  the  tumor  the  interstitial  connective  tissue  proliferates  and 
the  nerve-bundles  are  separated  more  widely.  Clinically  these  tumors 
form  a  contrast  with  the  painful  subcutaneous  tubercle  by  the  absence 
of  pain  and  tenderness  and  by  their  multiplicity.  Owing  to  the  multi- 
plicity of  the  tumors  operative  treatment  is  contraindicated.  Should 
any  of  the  tumors  manifest  malignant  qualities,  early  and  thorough 
excision  is  urgently  indicated. 

Abdominal  Wall. — A  peculiar  form  of  deep-scaled  fibroma  of  the 
abdominal  wall  was  first  described  by  Nelaton.  In  his  cases  the  tumors 
either  occupied  the  iliac  fossa  or  were  located  near  the  crest  of  the 
iUum.  These  places  are  the  favorite  localities,  but  the  sheath  of  the 
rectus  muscle  is  also  not  infrequently  the  starting-point  of  fibroma 
of  the  abdominal  wall.  The  primary  starting-point  is  most  frequently 
near  the  peritoneum,  so  that  the  tumor  projects  at  the  same  time 
into  the  peritoneal  cavity,  pushing  the  peritoneum  before  it  while  it 
becomes  prominent  on  the  surface.  More  than  sixteen  years  ago 
Gratzer  advanced  the  theory  that  these  tumors  originate  at  a  point 
where  the  mesoblast  divides  into  the  peritoneum  and  the  fibro-mus- 
cular  layer.  It  is  most  frequently  met  with  in  women  after  delivery. 
W.  Kramer  reports  a  case  in  which  the  tumor  was  congenital.  The 
patient  was  a  girl  four  and  a  half  years  of  age.  Examination  of  the 
tumor  after  its  removal  showed  that  the  congenital  dermoid  had 
recently  been  transformed  into  a  sarcoma.  Among  42  cases  col- 
lected by  Guerrien  there  were  39  women  and  only  3  men.     Of  the 
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4  cases  which  have  come  under  the  writer's  observation,  all  were 
women,  and  in  each  of  them  the  tumor  appeared  soon  after  child- 
bed. As  compared  with  other  tumors  of  ihc  abdominal  wall,  fibroma 
occurs  most  frequently.  Of  70  cases  collected  by  Sanger,  60  were 
fibromata.  More  recently  Dannhauer  has  collected  183  cases.  The 
most  important  determining  cause  appears  to  be  trauma.  The  great- 
est confusion  has  existed  in  regard  to  the  proper  classification  of  these 


Fig.  «69^— Damo^d  fibroma  nf  the  iihilomltidl  wmU  ;  '<  jjn,  rtduccd  oqe-Eliird  (Sui^lcd  Cliple,  ftuih 
Ucdic^l  CitlleAF.  ChicHEO)  l  «,  lumur-llviiue  \  ^,  tlr^Nlad  rniuclf-fibre*  la  cratt-VDCIiiw  Eliv  tliix  have  dlidp- 
pearcd.and  ihc  muvtlc  i»  dcgcncmijTig  and  I*  iiilillr^lrd  wtih  young  CDnhcciivc^huiic  tclLv, 

tumor.s.  Some  authors  are  inclined  to  regard  them  as  a  variety  of 
fascia!  .sarcoma.  Their  clinical  course  and  histological  structure  do  not 
justify  their  classification  with  the  sarcomata.  They  seldom  recur  after 
thorough  extirpation,  and   iheir  histological  structure  bears  a  closer 
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resemblance  to  fibroma  and  keloid  than  to  sarcoma.     To  distinguish 
them  from  ordinary  fibroma  it  ia  well  to  retain  the  name  desmoid. 
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a  term  applied  by  Miiller  to  benign  connective-tissue  tumors  (Fig. 
269).  The  tumor-tissue  is  composed  of  young  connective-tissue  cells 
with  a  scanty  intercellular  substance.  Tlie  cells  infiltrate  the  adjacent 
tissues  besides  displacing  llicin,  in  this  respect  differing  materially  from 
ordinary  fibroma.  The  walls  of  the  new  blood-vessels  in  the  tumor 
display  an  intimate  relation  with  the  tumor-tissue  (Fig.  270).  The 
endothelial  cells  lining  the  new  blood-vessels  are  large,  and  the  tumor- 
tissue  forms  the  greater  part  nf  the  vessel-wall. 
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From  the  histological  description  of  a  desmoid  tumor  as  given 
above  it  is  evident  that  the  encapsulation  of  the  tumor  is  imperfect — 
an  important  point  to  be  remembered  in  the  operative  treatment  of  such 
tumors.  Desmoid  tumors  increase  quite  rapidly  in  size,  sometimes 
reaching  from  the  umbilicus  to  the  pubes  and  from  the  anterior  superior 
spinous  process  of  the  ilium  to  the  median  Une.  In  three  of  the  writer's 
cases  the  peritoneum  was  firmly  attached  and  had  to  be  excised  with 
the  tumor. 

Enucleation  of  the  tumor  is  liable  to  be  followed  by  recurrence.  In 
two  of  the  writer's  cases  the  tumor  started  in  the  iliac  region,  and  in 
two  in  the  sheath  of  the  rectus  muscle.  All  these  cases  recovered. 
In  one  of  them  a  recurrence  made  necessary  a  second  operation,  after 
which  complete  recovery  ensued. 

The  diagnosis  is  not  always  easy.  If  the  tumor  projects  as  much 
in  the  direction  of  the  abdominal  cavity  as  externally,  it  might  easily 
be  mistaken  for  an  intra-abdominal  tumor.  The  tumor  moves  with  the 
abdominal  wall,  but  this  is  also  the  case  if  an  abdominal  tumor  has 
become  attached  to  the  parietal  peritoneum  anteriorly.     The  tumor  is 
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firm  and  can  generally  be  uutlmcd  accurately.  In  the  excision  of  a 
desmoid  tumor  of  the  abdominal  wall  the  surgeon  must  be  prepared 
to  resect  the  peritoneum,  and  must  therefore  make  all  the  preparations 
required  for  abdominal  section.  The  removal  of  such  a  tumor  results 
in  great  defect  of  the  abdominal  wall,  which  defect  must  be  corrected 
by  suturing  the  peritoneum  and  the  muscular  layer  separately  with 
buried  catgut  sutures,  including  at  the  same  time  all  the  tissues  in  the 
deep  sutures  in  order  to  approximate  the  sur&ces  of  the  wound  accu- 
rately, so  as  to  prevent  the  subsequent  formation  of  a  ventral  hernia. 
As  an  additional  safeguard  it  is  necessary  to  instruct  the  patient  to  wear 
a  well-fitting  abdominal  bandage  for  from  six  months  to  a  year  afier  the 
opcmtion. 

N0B6. — Robert  has  shown  that  many  of  the  naso-pharyngeal  fibrous 
tumors  -start  from  the  anterior  lacerated  foramen,  the  basilar  process  of 
the  iKcipiLtl  bone,  and  even  from  the  upper  cervical  vertcbne.  The 
hbrou!!  polyi)u,s  of  the  nose  grows  slowly,  and  after  it  has  reached  a 
certiiin  sixe  protrudes  in  the  direction  of  the  nasal  outlet  or  projects 
into  the  phtiryiix,  From  pressure  the  nose  often  becomes  flattened  and 
the  mnuth  prominent,  or  ihc  roof  i>f  the  mouth  is  displaced  downward. 
Digiliit  explor.ition  of  the  naso-pharjnx  is  important  to  determine  the 
exact  location,  mj-c,  and  attachment  of  the  tumor.  If  the  tumor  is  not 
pi'duncul.ilt'd  .sutncieiitly  to  enable  its  removal  by  torsion,  its  operative 
rcniiiv.il  requires  a  bliuuly  and  oiten  a  dangerous  preliminary  operation 
to  reach  iti  base,  If  the  tumor  is  attached  in  front  of  the  naso-pharynx, 
the  nostril  is  incised  from  within  outward  on  the  side  of  the  septum  as 
far  M  the  nasiil  jtrocess,  as  advised  by  DiefTenbach  and  Konig ;  if  this 
inciiiion  does  not  afford  sufficient  room,  the  nasal  process  is  temporarily 
nrsei'ti'd  ;  and  if  jjtill  more  room  is  required,  the  upper  lip  is  divided  in 
the  median  line  and  is  dissected  backward.  If  the  base  of  the  tumor 
can  be  reached  in  this  manner,  the  tumor  is  drawn  forward  with  vulsel- 
lum  force])'*  and  its  attachment  is  severed  with  a  narrow  periosteal 
elcvfttor  or  with  blunt-pointed  scissors.  All  operations  for  the  removal 
of  na.Ho-pharyiigeal  growths  requiring  a  preliminary  bone  operation 
nhouhl  be  pcrfonucd  under  partial  anesthesia,  or,  as  the  writer  has  been 
ill  the  habit  of  calling  it,  "  a  talking  narcosis." 

I-'ilirouH  luniors  of  the  nose  and  the  naso-pharynx  are  exceedingly 
vaKCular,  and  thrir  removal  is  attended  by  profuse  and  even  fatal  hem- 
orrhin;e,  notwithstanding  the  employment  of  prompt  and  efficient 
heinn-itatic  precautinns.  In  a  case  operated  upon  before  the  class  in 
Rush  Medical  College.  Chicago,  in  1 893.  the  writer  took  the  precaution 
to  make  a  preliminary  tracheotomy.  Two  weeks  later  the  operation 
was  cummenccil  by  ligaling  the  common  carotid.     Kocher's  temporary 
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resection  of  the  upper  maxilla  was  then  performed.  The  hemorrhage, 
notwithstanding  compression  and  the  use  of  hemostatic  forceps,  was 
alarming,  and  the  patient  nearly  died  upon  the  table  from  loss  of  blood. 


Fig,  371  — RcKctiirn  of  na-sal  procw  of  ihe  tuperior  nuilTIn  iaftei  l.uDE7bl]ci:k} :  \,  eaicnml  IncklsD;  ft, 
line  of  tcM:Iiori  ihniugh  nnaa]  procra*. 

Instead   of  slitting  open   the   nostril,    Langenbeck    makes   a   curved 

lateral  incision  through  which  he 
resects  the  nasal  process  of  the 
superior  maxilla  (Fig.  272).  If  the 
tumor  obstructs  both  nasal  passages, 
temporary  detachment  of  the  nose 
according  to  Rouge  (Fig.  273)  or 
Oilier  (Fig.  274)  will  afford  better 
access  to  the  base  of  the  tumor 
than  will  the  unilateral  incision. 


Fm   173. — Tempontry  deiachmvni  of  the  no*?  ac 
cordlo£  la  Rouge 


Fio   t^\  — Tcmporsry  rHeclion  of  [he  nme  aiicord' 
tn£  10  Ollivr. 


The  bone-sections  in  making  temporary  resection  of  the  nose 
should  be  made  with  a  sharp  chisel  instead  of  with  a  saw.  After  the 
removal  of  the  tumor  the  nose  is  replaced  and  the  wounds  are  sutured 
accurately  with  fine  silk  or  with  silkworm  gut.  Bruns  makes  tempo- 
rary resection  of  the  nose  by  displacing  it  laterally.  The  removal  of 
naso-phar^'ngeal  tumors  through  the  hard  or  the  soft  palate  has 
been  practised  by  Manne  (1711).  Dieffenbach.  Hueter.  and  Nelaton. 
Demarquay  and  Trelat  resected  through  an  external  incision  the  nasal 
process  of  the  superior  maxilla  and  (he  anterior  wall  of  the  antrum  of 
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Highmore.  The  great  deformity  which  fulluwed  tliis  operation  led 
Langenbeck  in  1861  to  devise  temporary  resection  of  the  upper  maxilla. 
Kocher  has  recently  modified  La  11  gen  beck's  operation.  Temporary 
resection  of  the  upper  maxilla  after  Langenbeck  and  Kocher  is  a  diffi- 
cult and  an  exceedingly  bloody  operation,  and  should  never  be  lightly 
undertaken,  Konij;  lost  a  patient  on  the  tabic  from  hemorrhage  in 
performing  Langenbeck 's  operation,  and  the  patient  mentioned  on  page 
394  barely  escaped  the  same  fate,  and  later  succumbed  to  the  eflccts 
of  the  excessive  loss  of  blood,  although  the  common  carotid  artery 
had  been  tied  as  a  prophylactic  hemostatic  precaution. 

In  naso-pharyngeal  fibrous  growths  every  attempt  should  be  made 
to  remove  the  tumor  by  less  heroic  measures  than  extirpation  through 
the  hard  palate  or  after  temporary  resection  of  the  upper  maxilla,  by 
the  use  of  the  wire  ecraseur  or  the  galvano-caustic  sling,  the  formal 
operation  being  reserved  for  the  most  desperate  cases. 

Tumors  of  the  base  of  the  skull  which  arc  behind  the  maxilla  and 
grow  into  the  temporal  fo.ssa  can  be  removed  only  after  a  temporary 
resection  of  the  maxilla. 

Mammary  Gland. — Mo.st  of  the  tumors  that  have  been  described 
as  fibroma  have  been  cases  of  adenoma.  If  the  tumor  contains  any 
adenomatous  tissue,  it  is  an  adenoma  and  not  a  fibroma,  no  matter 
how  much  fibrous  tissue  it  may  contain.     Pure  fibromata  of  the  mam- 


FW. «ji  — Fibroma  of  Ihc  mainmoiTi  gbnd;  X  »5o(»fter  PerUl.    The  Bhruui  ilinic  liiwullto;  lh«  tpucet 
nviih  Uie  nuclei  itppe^if  ni  cLrmiECIivc-livuc  cnrpuiclct :  a,  a.  fcunanu  tA  ebud-ducu. 


mary  gland  are  exceedingly  rare.  They  start  in  tlie  interacinous  or 
intertubular  connective  tissue,  grow  very  slowly,  and  never  attain  large 
size.  Pain  and  tenderness  are  either  entirely  absent  or,  when  present, 
are  not  well  marked.  The  fibrous  tissue  may  surround  and  include 
pre-existing  gland-ducts,  in  which  event  the  cells  become  destroyed  by 
pressure-atrophy,  and  the  ducts  in  the  course  of  time  may  become  com- 
pletely obliterated  (Fig.  275). 


FIBROMA. 

Diflerential  diagnosis  between  fibroma  of  the  breast  and  adenoma 
is  impossible  without  the  use  of  the  microscope.  Fibroma  is  distin- 
guished from  sarcoma  and  carcinoma  by  its  slow  growth  and  by  the 
mobility  of  the  tumor  in  the  tissues  of  the  gland.  Fibroma  of  the 
breast  should  be  removed  by  enucleation.  The  recurrent  fibroid  tumor 
of  the  breast  described  by  Paget  is  a  spindle-celled  sarcoma. 

Uterus. — Fibroma  of  the  uterus  as  a  purely  fibroid  growth  is  ex- 
ceedingly rare.  With  few  exceptions  the  tumor  contains  muscle-cells. 
and  has  been  described  in  the  section  on  Myoma. 


Flo.  dT^.-^FibTtmu  of  tidih  ovarict.  (he  rjihi  \%  ««  fnrt^  ^*  a  kfdncy.  rhc  fefi  Urstr  tbftH  ■  chlld'a 
bcAiJ  tflflei  Wiiicltct)  :  4.  lurfacf  or  lumor  an  \til  iMe,  •n\\\i  numtiout  nodulu  -  h,  fmbdm  at  ulcrufti  t,  tur- 
lace  ^r  lumar  on  fibIk  ilde;  i/»Kciion  of  nght  DWat^;  ',  In  uien-/.  tHffan  of  lefk  orary .  g,  cut  lurraize 
of  tumor  on  left  lidc. 


Ovary. — Fibromata  of  the  ovary  are  so  rare  that  Sutton  regards 
them  as  pathological  curiosities.  The  writer  has  met  with  two  such 
cases.     In  one  of  them  the  tumor  was  recognized  ten  years  before  the 
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operation.  The  operation  was  postponed  until  the  patient  was  driven 
to  it  by  a  very  extensive  ascites.  The  pedicle  of  the  tumor  was  slender 
and  there  were  no  adhesions.  The  tumor  weifjhed  twenty  pounds,  was 
very  firm,  and  was  nodulated  on  tJie  surface.  Sections  under  the  micro- 
scope showed  nothing  but  wavy  bundles  of  fibrous  tissue  interlaced 
in  all  directions.  The  blood-vfssels  were  few  and  small.  In  the  sec- 
ond case  the  tumor  was  about  half  as  large  and  presented  a  similar 
structure.  The  enlargement  of  the  abdomen  due  to  ascites  in  this 
instance  also  induced  the  patient  to  submit  to  an  operation.  Both 
patients  recovered  from  the  operation  and  remain  well  up  to  the  present 
time,  the  first  twenty  and  the  second  two  years  after  operation.  In 
both  cases  the  peritoneum  was  exceedingly  vascular — a  condition 
caused  by  its  being  thrashed,  as  it  were,  by  the  tumor,  for  a  number 
of  years.  The  writer  has  come  to  regard  ascites  as  an  important 
diagnostic  evidence  of  movable  solid  tumors  of  the  ovary.  Neither  of 
the  tumors  showed  on  section  evidences  of  cystic  degeneration.  Occa- 
sionally both  ovaries  are  affected  at  the  same  time  (Fig.  276). 

Ascites  is  usually  the  first  thing  noticed  by  the  patient,  and  it  is 
for  this  condition,  and  not  for  its  cause,  that  the  patient  seeks  relief. 
Ascites  in  the  absence  of  malignant  disease  of  the  pelvic  or  abdominal 
viscera  should  remind  us  of  fibroma  of  the  ovary  as  the  possible  cause. 
Fibroma  of  the  ovary  occurs  most  frequently  in  women  between  twenty 

and  forty  years  of  age.  Leopold 
mentions  13  cases  at  from  five  to 
thirty  years  of  age,  and  only  4 
at  thirty  to  forty  years.  Ferrier 
removed  a  fibroma  of  the  ovaiy 
from  a  woman  seventy-six  years 
old. 

The  differential  diagnosis  be- 
tween a  fibroma  of  the  ovary  and 
a  desmoid  cyst  is  difficult,  and  be- 
tween a  fibroma  and  a  peduncu- 
lated myofibroma  of  the  uterus  is 
impossible,  without  an  explora- 
tory laparotomy.  Removal  by 
laparotomy  is  a  safe  operation, 
and  if  the  tumor  is  completely 
removed  recurrence  never  takes 
place. 

Vulva. — Tumors  are  rare  as  compared  with  chronic  infective  swell- 
ings of  the  vulva.     Fibroma  occurs   less  frequently  than  papilloma. 


CUn'C,  Sl  Juieph'i  Hi'*-pi'Al,  CIiiiIfI^I  :  >i.  utrjiln*  of 
I00H  cann«pliwe  liuuc;  A»  blood-VHcU;  f ,  cpiLhclitloi; 
^.  homy  layer. 
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is  found  more  often  upon  the  labium  maj'us  than  upon  the  nymphse,  and 
appears  first  as  a  soft  swelling  with  a  broad  base.  It  is  of  slow  growth, 
dots  not  attain  large  size,  and  may  become  pendulous  by  elongation  of 
the  skin  covering  it.  Fibroma,  which  can  be  distinguished  from  papil- 
loma by  the  smoothness  and  thinness  of  the  overlying  skin,  is  not  as 
often  multiple  as  is  papilloma.  Sections  of  a  papilloma  show  that  the 
greater  part  of  the  tumor  is  composed  of  epithelial  cells  attached  to  a 
vascular  stroma  {Figs.  277,  278).  A  vertical  section  of  a  fibroma  would 
show  the  skin  covering  the  tumor  to  be  atrophied  and  the  tumor-tissue 
to  be  composed  exclusively  of  interlacing  fibres  or  bundles  of  fibres 
of  connective  tissue. 

Fibromata  of  the  vulva  may  be  enucleated,  or  their  pedicles  may  be 
cut,  without  danger  of  hemorrhage,  as  the  blood-supply  is  scanty. 


F».  378 —Periphery  df  lunnur  thawD  in  i'  ii^iif:  !7im  -    ^-"7  ■  ■".  *'rtrmH  ;  *.  bloi-ij-vtwds^  c,  vvry  Ihick 
tttamin  ul  cpithcEi^l  ccUi.  J,  homy  bycr;  f,  Ian*  of  lul^unrc  probably  cniiqtd  by  ilq[cncrn(jirD, 

OumB. — Formerly  all  tumors  of  the  gums  were  included  under  the 
name  of  "epulis."  Microscopical  examination  of  different  tumors  has 
shown  the  necessity  of  differentiating  between  sarcoma,  carcinoma,  and 
fibroma  of  the  gums.  Fibroma  of  the  gums  appears  as  a  bone-swelling 
covered  by  the  mucous  membrane;  the  tumor  grows  slowly  and  does 
not  return  after  thorough  removal.  The  term  "epulis"  should  be 
restricted  to  designate  a  fibroma  originating  from  the  gums  or  from  the 
periodontal  membrane.  Local  irritation  caused  by  a  decayed  tooth  or 
by  incrustation  upon  the  teeth  is  the  most  frequent  exciting  cause  of 
fibroma  of  the  gums.  The  tumor  is  .seldom  larger  than  a  walnut,  and 
its  base  is  often  constricted  into  a  short  pedicle.  Mr.  Hawkins  made 
the  assertion  that  fibroma  of  the  gums,  the  fibrous  epulis,  grows,  like 
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most  of  the  other  fibrous  tumors,  from  the  bone  and  periosteum  and 
continuous  with  them. 

The  radical  removal  of  a  fibroma  of  the  gums  can  be  effected  only 
by  excision  of  the  alveolar  border  of  the  jaw.  This  excision  can  t>e 
done,  after  the  extraction  of  one  or  more  teeth,  with  the  chisel  or  with 
a  narrow  metacarpal  saw.  In  benign  fibrous  tumors  of  the  alveolar 
border  and  the  gums  it  is  unnecessary  to  resect  the  jaw  in  its  entirety, 
as  recommended  by  Gross  and  others. 

Periosteuni  and  Bone. — The  maxillary  bones  are  the  most  frequent 
seat  of  fibroma.     The  fibrous  tumor  of  these  bones  is  very  hard,  has  a 


Ffc.  179, — DlitonLoD  of  denul  arch  cnuud  by  Ihc  tumtrr  represenLnl  an  Plale  w. 

smooth  surface,  and  is  covered  by  skin  and  mucous  membrane.  Cystic 
degeneration  occasionally  takes  place.  It  is  difficult  to  determine 
whether  these  tumors  start  from  the  periosteum  or  from  the  connective 
tissue  of  the  bone.  They  do  not  infiltrate  the  bone  to  which  they  are 
attached,  but  cause  pressure-atrophy  and  distortion  of  the  bone. 

The  tumor  represented  on  Plate  1 1  (Fig.  l)  occurred  in  a  man  twenty 
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years  of  age,  and  was  first  discovered  when  he  was  ten  years  old.  In 
1890  it  was  only  partially  removed  through  a  small  incision.  Two 
years  before  the  operation  the  patient  consulted  a  prominent  surgeon, 
who  pronounced  it  a  sarcoma  and  refused  to  operate.  When  the  patient 
came  under  the  writer's  observation  the  tumor  had  become  very  promi- 
nent in  tile  cavity  of  the  mouth — so  much  so  that  deglutition  and  speech 
were  greatly  affected.  The  tumor  was  removed,  through  the  incision 
shown  on  Plate  11  (Fig.  2),  by  enucleation,  without  any  special  diffi- 
culty. The  wound  healed  promptly,  leaving  a  deep  depression  in  the 
right  cheek,  where  the  tumor  had  been  most  prominent.  No  recurrence 
had  taken  place  two  years  after  the  operation.  Sections  of  the  tumor 
examined  under  the  microscope  showed  the  typical  structure  of  a  dense 
fibroma. 

Small  fibromata  of  the  jaw  can  be  removed  through  the  mouth, 
but  large  tumors  must  be  enucleated  through  an  e.\tenial  incision. 

Serous  Surfaces. — Papillomatous  and  fibrous  tumors  of  the  serous 
surfaces  are  rare,  and  their  structure  is  very  similar  to  that  of  the  same 
kind  of  tumors  of  the  skin,  except  that  in  place  of  epithelial  cells  the 
tumors  are  covered  by  endothelial  cells — in  the  former  variety  by 
numerous  strata,  in  the  latter  usually  by  a  single  layer.  Benign  fibrous 
and  endothelial  tumors  are  found  most  frequently  upon  the  peritoneum 
and  upon  the  synovial  membrane  of  joints.  When  such  a  tumor 
becomes  pedunculated  it  is  often  detached  and  remains  in  the  cavity 
as  a  foreign  body, 

CholeBteatoma. — Closely  allied  to  psammoma  is  cholesteatoma,  first 
described  by  J.  MSIler.  It  was  later  described  by  Cniveilhier  as  tumeitr 
Perlie.  or  pearl  tumor.  The  tumors  do  not  exceed  in  size  a  cherry. 
They  present  a  pearl-like  metallic  lustre,  and  they  are  found  most  fre- 
quently at  the  base  of  the  brain,  imbedded  in  the  tissues  of  the  pia 
mater.  In  this  localitj-  these  tumors  are  often  found  so  closely  aggre- 
gated as  to  form  nodulated  masses  an  inch  or  more  in  diameter. 
Within  a  very  delicate  membrane  there  is  found  a  fatty  substance  in 
concentric  leaf-like  layers.  Microscopical  examination  of  the  layers 
show.s  that  they  are  composed  of  large  cells  between  which  globules  of 
fat  and  cholesterin-plates  are  seen.  The  pearl-like  appearance  of  the 
tumor  is  due  not  to  the  cholesterin,  but  to  the  compact  layers  of  the 
cells.  The  cells  are  derived  from  endothelium,  and  not  from  epithelium, 
as  was  formerly  supposed.  Recently  some  doubt  has  been  raised  as  to 
the  endothelial  origin  of  cholesteatoma.  J.  Bland  Sutton  and  Ribbert 
support  their  epithelial  origin.  Ribbert  has  examined  a  case  in  which 
there  was  nothing  to  indicate  that  the  three-layered  epithelial  coat  of 
the  inner  surface  of  the  tumor  had  any  connection  with  the  cndollie- 
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lium  of  the  [)i,i.  The  very  sh^irp  line  of  demarcation  between  the  eiM- 
thcliuni  .md  the  normal  pia  mater  made  the  idea  of  the  origin  of  the 
tumor  from  separated  epithelial  cells  seem  very  probable.  This  idea 
has  a  strong  support  in  the  case  described  by  Bonorden,  in  which  the 
tumor  contained  glands  and  hair-follicles,  structures  belonging  only  to 
the  external  skin.  Bencke  has  shown  that  the  meningeal  steatomata 
are  produced  by  proliferation  of  the  endothelial  cells  of  the  pia.  He 
bases  his  opinion  upon  the  fact  that  silver  staining  yields  the  outlines 
of  endothelial  cells,  which  would  not  be  the  case  with  epithelial  cells. 


fK-p   jBo  — Fibri.rrij  ..f  u^H't 


Cholesteatoma  is  foimd,  besides,  in  the  meninges  and  the  ventricles 
of  the  brain,  in  bones,  especially  the  petrous  portion  of  the  temporal 
bone,  and  in  the  mastoid  process,  in  the  testicle,  and  in  the  ovary. 
In  the  meninges  of  the  brain  cholesteatoma  probably  starts  in  the 
perivascular  lymph-spaces.  Rindflcisch  very  .strongly  maintains  tliat 
these  tumors  in  the  meninges  of  the  brain  are  of  endothelial  origin. 
Wendt  believes  that  in  the  petrous  portion  of  the  temporal  bone  chole- 
steatoma is  produced  by  inflammation  of  the  middle  ear  resulting  in 
desquamation  and  accumulation  of  epithelial  cells,  but  he  has  described 
also  genuine  cholesteatoma  of  endothelial  origin  in  the  drum  of  the 


FIBROMA.  403 

ear.  In  tumors  of  the  pia  mater  belonging  to  this  category  this  mem- 
brane surrounds  the  tumor  mass,  but  the  space  is  not  lined  by  endo- 
thelial cells,  Ziegler  found  hair  in  some  of  these  tumors,  in  which 
case  we  must  assume  for  some  of  them  an  epithelial  origin  from  a 
displaced  tumor-matrix;  but  these  cases  must  be  exceedingly  rare. 
Eberth  found  that  in  cholesteatoma  of  the  pia  mater  the  first  change 
that  is  seen  in  the  formation  of  the  tumor  is  the  appearance  of  proto- 
plasmic masses  which  surround  the  vessels  like  a  sheath.  In  the 
sheath  irregular  nuclei  are  seen,  besides  giant-cells.  Virchow  and 
Eberth  claimed  that  these  cells  were  epithelial  cells  produced  by  hetero- 
plastic proliferation  of  the  connective  tissue.  This  view  is,  of  course, 
no  longer  tenable,  as  we  have  shown  repeatedly  that  epithelial  cells 
are  never  produced  from  connective  tissue.  Cholesteatoma  never  gives 
rise  to  metastasis,  and  it  manifests  no  tendency  to  invade  surrounding 
tissues  to  any  extent,  resembling  in  these  respects  psammoma,  with 
which  it  is  histologically  and  clinically  so  closely  allied. 


XVIII.    LIPOMA. 


Definition. — A  Upoma  is  n  circiiwscrilnd  or  diffuse  tumor  cowfflseti 
pf  fall}'  lissui  proiiui<d  from  a  matri-x  of  lipoblasts.  Tho  subcutaneous 
fatty  tissue  is  the  favorite  seat  of  lipoma.  Toldt  ascertained  that  in 
the  ciiibryo  the  paiiniculus  adiposus  is  formed  by  cell-islets,  the  so- 
callctl  "  f;a-ory;ins,"  each  of  wiiicli  has  a  separate  and  independent 
blood-supply.  These  isleLi  are  separated  from  one  another  by  connec- 
tive tiH!tiic.  Yoiinjj  fat-cells  ;ire  called  ■'  lipoblasts."  Their  number  and 
activity,  iis  well  .is  (he  :issimilation  of  fat  from  the  blood  or  the  food. 
determine  the  .uiiount  of  fat.  I-Ucli  fat-lobule  has  its  own  artery  and 
capillary  circubtion,  terminating  in  a  common  vein.  The  lobule  there- 
fore represents  an  orf^anized  unity,  like  an  acinus  in  the  liver.  Accord- 
in({  lo  Virchow,  the  liptiblasls  develop  from  fetal  myxomatous  tissue 
into  which  the  mature  fat-cells  can  revert.  If  the  cells  of  any  of 
tlieic  fiil-formint;  centres  .'should  become  arrested  in  their  develop- 
ment and  remain  in  a  quiescent  .state,  it  is  easy  to  see  how  at  any  time, 
by  ihdr  resuming  active  tissue-proliferation,  they  could  give  rise  to  a 
fatty  tumor.     Having  become  emancipated,  as  it  were,  from  the  organ- 


I^IH    «ll1,*^Kikl-VPll>  imbrildcil    In    tit^KzniAneQuH  Areolar  (i«(uc  f»n«r  Schicfl'i^TilriikuT] ;   /,  r^I-ctUi:    n. 
miclviia^  r,  i.iinur.flkvff.Lluue  CEirpiiicIa;  tf.  mlflt^tory  r.t'Aii  t.t\a\\\c  fibrin;  h,  capilldfy  hlDHl-vF^rU. 

ism,  their  growth,  development,  and  reproduction  would  no  longer  be 
cnntnilled  liy  ihc  laws  which  regulate  normal  nutrition.  It  would  be 
dillkult  to  explain  localized  hyperproduction  of  fatly  tissue  in  any 
other  way. 

HiHtolotry- — The  fat-cells  in  a  lipoma,  as  in  normal  adipose  tissue, 
ri-present   connective-tissue   cells  with   oily  contents.     The   cells   are 
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round  or  oval  sacs;  the  transparent  contents  are  limited  by  a  delicate 
envelope  composed  of  cell-membrane  and  of  an  extremely  thin  layer 
of  protoplasm.  The  nucleus  is  located  on  one  side  of  the  sac  (Fig, 
281). 

There  is  nothing  to  distinguish  a  fat-cell  in  a  lipoma  from  a  fat-cell 
in  normal  adipose  tissue.  The  cells  occur  in  groups  supported  and 
held  together  by  areolar  tissue  through  which  ramifies  a  rich  vas- 
cular network.  The  amount  of  stroma  varies :  in  the  soft  lipomata  it 
is  very  scanty,  so  that  under  the  microscope  it  is  difficult  to  recognize 
it,  it  being  almost  completely  overshadowed  by  the  fat-cells.  In  the 
hard  lipoma  the  fibrous  structure  of  the  tumor  is  well  developed  and 
the  fat-cells  are  crowded  into  the  large  areola  of  the  stroma.  Some 
lipomata  are  exceedingly  vascular,  and  we  then  speak  of  a  lipoma 
tetangieclodes.  In  other  instances  the  stroma  contains  venous  channels 
of  large  size,  when  the  tumor  is  called  lipoma  cavcrnosiim.  The  writer 
has  met  with  such  vascular  lipomata  most  frequently  in  congenital 
lipoma. 

Begreseive  Metamorphoses. — The  stroma  of  a  lipoma  is  more 
prone  to  undergo  retrogressive  metamorphosis  than  is  the  parenchyma 
of  the  tumor.  The  most  frequent  degenerative  change  observed  is 
myxomatous  degeneration  of  the  stroma.  The  connective-tissue  fibres 
are  separated  by  the  myxomatous  material,  and  the  stroma  presents 
tlie  appearance  of  juvenile  connective  tissue.  The  tumor  or  part  of  a 
tumor  undergoing  this  process  becomes  softer.  Calcification  of  the 
stroma  arrests  the  growth  of  the  tumor  affected  by  this  change,  the 
parenchyma-cells  degenerate,  and  the  tumor  becomes  eventually  com- 
pletely petrified.  Burow  found  chole.sterin  in  a  large  lipoma  of  the 
axilla.  The  lime-salts  found  in  a  calcified  lipoma  are  carbonate  and 
phosphate  of  lime,  Fiirstenberg  found  in  the  fat-cells  lime-salts  in 
combination  with  fatty  acids.  Ossification  of  parts  of  the  stroma  occurs 
in  rare  cases.  Oil-cysts  have  been  found  in  the  interior  of  fatty  tumors. 
and  are  supposed  to  have  been  formed  by  atrophy  of  the  cell-envelopes 
and  accumulation  of  their  contents  in  the  stroma. 

Anatomical  Varietiee. — All  lipomata  are  encapsulated.  The  cap- 
sule is  perfect  in  the  drcumscribed  variety:  in  the  difl'"u5e  form  the 
tumor  sends  out  into  the  surrounding  loose  connective  tissue  pro- 
longations which  sometimes  are  not  discovered  in  the  removal  of  the 
tumor,  and  lead  to  a  recurrence  of  the  growth,  The  diffuse  form  fre- 
quently occupies  a  large  territory,  as,  for  instance,  the  anterior  surface 
of  the  neck.  The  lipoma  arboresccns  or  racemosum  described  by 
J.  Muller  is  a  branching  fatty  tumor  (Fig.  282).  It  is  found  most 
frequently  in  the  knee-joint,  where  it  starts  beneath  thi  il  mem- 
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branc,  and.  pushing  thw  before  it.  scncLs  branching  lobes  into  the  j* 
Lipoma  nrborcscons  is  also  found  quite  frequently  as  a  diffuse  tumor 
under  the  [HriilcnLiim  .md  the  pleura. 

SymptomB  and  DiatrnoBia. —  Lipoma  frequently  occurs  as  a  con- 
genital tumor.  Sometimes  it  \s,  found  as  a  symmetrical  affection — fur 
inst.uicc.  the  simiiluncous  occurrence  of  a  lipoma  in  each  axtU 
space.     The  writer  has  observed  such  a  case  in  a  woman  fifty  years 


age,  Billroth,  in  a  paper  published  shortly  before  his  death,  called 
attention  to  the  iKCurrcncc  of  symmetrical  lipoma.  As  a  post-natal 
tumor  it  commences  most  frequently  after  pubert}-.  Its  growth  ^ 
always  slow.  Sometimes  it  remain.>i  stationary  for  a  certain  length  fifl 
time,  when,  without  any  npiMrent  provocation,  it  rr»umcii  Ha  growth. 
It  attains  occasionally  an  immense  siie.  Rhoditw  recorded  a  case  in 
which  the  tumor  weighed  sixty  jwunds.  Tumor*  wduhing  more  than 
ten  pounds,  however,  arc  vcr)-  rare,  If  the  tumor  !■  •ulnutiineous.  the 
skin  over  it.  from  tension,  atrojihics,  and  ulceration  A^^Uliaircd  nutn- 


tion  may  take  place.  In  other  instances  ulceration  is  caused  by  a 
trauma  or  in  consequence  of  irritating  applications.  Infection  of  a  fattj* 
tumor  through  a  break  in  the  surface  is  frequently  followed  by  inlense 
phlegmonous  inflammation  of  the  stroma  of  the  tumor,  extensive  gan- 
grene, and  profuse  suppuration. 

Examination  of  a  tumor  complicated  by  acute  inflammation  might 
lead  the  surgeon  to  suspect  a  malignant  growth.  Under  such  circum- 
stances a  careful  consideration  of  the  clinical  hi.'^torj'  will  prevent  a 
mistake  in  diagnosis.  A  soft  lipoma  imparts  to  the  palpating  finger 
a  sense  of  fluctuation.  Pseudo-fluctuation  of  soft  tumors  has  led  to 
many  mistakes  in  diagnosis.  Chclius  compares  the  sensation  felt  on 
palpating  a  lipoma  to  that  felt  on  compressing  a  bag  filled  with  cotton. 
If  the  tumor  is  hard,  the  resistance  to  pressure  is  of  a  firm,  elastic 
kind.  A  subcutaneous  lipoma  is  a  lobiilated,  movable  tumor.  lis  slow 
growth  differentiates  it  from  sarcoma.  A  lipoma,  however,  may  attain 
considerable  size  before  being  discovered  by  the  patient,  and  surgeons 
have  often  been  misled  by  dating  the  origin  of  the  growth  to  its  acci- 
dental discovery  by  the  patient.  In  doubtful  cases  the  negative  result 
of  an  exploratory  puncture  will  prove  of  great  value  in  differentiating 
between  a  lipoma  and  an  infective  or  cystic  swelling.  The  recognition 
of  a  cavernous  or  telangiectatic  lipoma  is  often  impossible.  This  com- 
bination tumor  should  be  suspected  if  under  pressure  the  tumor  is 
diminished  in  size,  but  the  elTect  of  pressure  is  less  marked  than  in 
cases  of  deep-seated  angioma. 

Prognosis. — The  progno.sis  in  lipoma  is  favorable.  Transition  into 
sarcoma  is  less  frequently  observed  than  in  any  other  kind  of  benign 
mesoblastic  tumors.  Myxomatous  degeneration  of  the  stroma  often 
initiates  the  transition  of  a  lipoma  into  a  sarcoma.  This  transition  occurs 
most  frequently  in  intermuscular  lipomata.  The  first  case  of  this  kind 
was  described  by  Forster.  Virchow  examined  three  fatty  tumors  which 
had  undergone  this  degeneration,  and  made  the  statement  that  their 
malignancy  depended  upon  the  extent  of  the  degeneration.  The  fat- 
cells  are  not  affected  by  this  change.  Waldeyer  showed  that  myxo- 
lipoma can  give  rise  to  metastasis.  In  a  mesenteric  tumor  of  this  kind 
he  found  metastatic  deposits  in  the  liver  and  lungs.  The  pressure- 
eflTects  are  also  less  marked,  owing  to  the  location  of  the  tumor  being 
usually  in  places  where  the  surrounding  tissues  arc  yielding.  Even  the 
large  subserous  lipomata  seldom  give  rise  to  any  serious  functional 
disturbances.  Patients  with  fatty  tumors  seek  surgical  advice  more 
frequently  for  cosmetic  reasons  or  for  inconveniences  attending  the 
presence  of  the  tumor  than  for  the  relief  of  suflering  or  the  functional 
disturbances. 
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Treatment. — The  only  proper  surgical  treatment  of  lipoma  is 
removal  by  excision.  Lipoma  of  the  abdominal  cavity  is  rarely  or 
ever  recognized  before  the  abdomen  is  opened.  The  rcmm<al  tf  a  sub- 
cutaneous lipoma  must  be  done  under  strictest  aseptic  precautioHS,  because 
the  bed  of  the  tumor  presents  the  most  fai'orable  conditions  for  progres- 
sive infection.  The  numerous  large  connective-tissue  spaces  which  are 
exposed  by  the  removal  of  the  tumor  and  the  abundance  of  connective 
tissue  forming  its  bed  arc  admirably  adapted  for  a  dilTuse  infection. 
Before  antiseptic  surgery  came  in  use  numerous  instances  of  progres- 
sive phlegmonous  inflammation,  sepsis,  and  pyemia  occurred  after  the 
removal  of  small  lipomata.  The  surgeon  must  not  be  lulled  into  a 
sense  of  case  and  security  offered  by  an  easily-removable  lipoma  in 
undertaking  its  removal  by  enucleation.  He  must  make  as  careful 
preparations  to  proeure  asepsis  as  though  he  uvre  to  operate  upon  the 
abdominal  cavity.  Owing  to  the  attenuated  skin  overlying  tumors 
immediately  under  the  surface,  the  incision,  as  a  rule,  should  be  made, 
not  over  the  centre  of  the  tumor,  but  at  its  base.  A  .semilunar  incision 
in  this  location  will  secure  more  room  than  a  straight  one.  After  reflec- 
tion of  the  flap  the  capsule  of  the  tumor  must  be  found,  and  in  the 
enucleation  which  follows  it  is  taken  as  a  guide.  Bands  of  connective 
tissue  which  convey  the  blood-vessels  to  the  tumor  should  not  be  torn, 
but  should  be  cut  with  scissors  or  with  a  knife.  Tearing  must  be 
avoided.  After  the  enucleation  all  bleeding  points  are  tied.  As  few 
blood-vessels  arc  cut  in  the  operation,  the  wound  can  be  sutured 
throughout.  Drainage  is  unncccssarj'.  The  dressing  must  be  applied 
with  care  in  order  to  bring  and  to  hold  the  wound-surfaces  in  uninter- 
rupted apposition.  If  the  wound  is  scaled  with  cotton  and  iodoform 
collodion,  an  ela.stic  dressing  is  applied  over  it  tn  aid  the  sutures  in 
securing  and  maintaining  accurate  coaptation  of  the  wound-surfaces. 
In  the  majority  of  cases  general  anesthesia  is  superfluous  in  the  removal 
of  a  lipoma. 

Toi'OliKAl'llV. 

Subcutaneous  Adipose  Tissue. — Hy  far  the  greatest  number  of 
£ttty  tumors  originate  in  the  panniculus  adiposus  and  present  them- 
selves as  lobulatcd  movable  subcutaneous  tunicis.  In  this  locality  the 
tumor  is  occasionally  multiple,  from  two  U'  ten  or  more  a]>pearing 
simultaneously  or  in  succession.  Lipoma  is  found  most  frequently 
upon  the  neck  (Fig.  283),  shoulders,  chest,  abtlnnien,  arms,  and  thighs. 
Grosch  collected  716  cases  of  solitary  lipoma,  and  fiunul  their  regional 
distribution,  in  the  order  of  frequency,  as  follows  ;  Neck,  back,  thigh, 
forearm,  volar  side  of  hand  and  foot;  the  seal])  onW  in  exceptional  cases. 
It  appears,  then,  that  lipoma  occurs  most  frequently  in  localities  where 


LIPOMA. 


409 


the  skin  is  scantily  supplied  with  glands.  Symmetrical  lipomata  Grosch 
regards  as  of  neuropathic  origin.  Lipoma  ot  the  scalp  is  very  rare.  In 
this  locality  the  tumor  is  flattened  and  never  becomes  pendulous. 
Lipomata  in  localities  where  the  skin  is  loose  often  become  peduncu- 
lated. 

A  neuropathic  cause  of  symmetrical  lipomata  has  been  assumed 
by  some.  Madelung  observed  the  growth  of  fatty  tumors  at  the 
insertion  of  the  deltoid  muscle  following  neuralgia  and  tremors  which 
occurred  in  consequence  of  contusions.    In  one  of  the  two  cases  which 


Fig,  iI|.— OIShf  tlponu  of  ihc  iici:h  IiiCict  Uakcr), 

he  reported  the  neuralgia  disappeared  after  extirpation  of  the  tumor. 
Mathieu  in  1890  described  a  case  in  which  sciatic  neuralgia  attended 
two  pairs  of  lipomata,  one  on  the  trochanter  major,  of  the  size  of  the 
head  of  a  new-born  child,  and  two  smaller  ones,  of  the  size  of  a  fist, 
on  the  inner  side  of  the  knee.  Other  tropho-neurotic  affections  com- 
plicated the  case.  Targlowa  recorded  a  case  where  symmetrical 
lipomata,  seven  pairs,  had  developed  in  a  man  affected  with  general 
paralysis.  The  tumors  occupied  the  neck,  the  zygomatic  and  mastoid 
processes,  the  subclavicular,  the  deltoid,  and  the  sacral  region  of  both 
sides.  Cases  of  the  same  nature  are  reported  by  Oldham,  MacCormac, 
Hutchinson,  C.  Beck,  and  others.  In  Beck's  case  the  tumors  occupied 
the  neck,  the  parotid,  and  the  mastoid  regions  on  both  sides.     " 
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writer  has  seen  only  one  case  of  diffuse  lipoma  of  the  neck,  and  in  this 
instance  the  swelling  extended  diffusely  around  the  whole  neck  and 
came  up  well  in  I'ront  of  both  ears.    Diffuse  lipoma  is  not  encapsulated. 


Fro.  rif- — Symnclricnl  Jipomii  or  the  jkIILa. 


The  fat  bears  a  coarsely  granular  appearance,  due  to  being  bound  up 

in  small  lobules,  which  causes  it  to  resemble  omentum  in  its  structure. 

Operative  treatment  in  diffuse  lipoma  is  not  indicated,  as  a  rule,  as 

the  tumor  usually  becomes  stationary. 
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The  palm  of  the  hand  is  occasionally  the  seat  of  a  lipoma.  The 
tumor  in  litis  locality  niijjht  be  mistaken  for  tuberculosis  of  the  tendon- 
sheaths  or  for  a  plexiform  neuroma.  The  very  slow  growth  and  the 
absence  of  pain  are  important  factors  in  difltrentiating  hpoma  from 
neuroma  and  inflammatory  swellings. 

Eyelids. — The  "fibroma  Hpomatode.s  "  of  Virchow. the  "xanthoma" 
which  is  usually  found  upon  the  eyelids,  appears  a.s  yellowish  or  brown 
spots,  and  consists  of  large  fat-cells  with  a  reticulated  protoplasm. 
The  tumor  is  sometimes  quite  diffuse  and  large.  Some  authors  have 
described  xanthoma  as  a  variety  of  endothelioma,  but  the  cells  of 
endotheliomata  contain  no  fat  except  as  a  product  of  degeneration. 
The  coloring-material  is  lipoxanthin.  belonging  to  the  class  of  blood- 
pigments.  Klebs  proposes  for  these  tumors  the  name  of  lipoxan- 
thoma.  Xanthoma  may  occur  as  a  primary  lesion  in  other  parts 
of  the  body,  more  especially  where  the  skin  is  cxpo.ied  to  repeated 
injuries. 

Subserous  Lipoma. — The  -peritoneum,  like  the  skin,  rests  upon 
a  bed  of  fat,  the  thickness  of  which  varies  considerably.  This  layer 
of  fat  is  sometimes  the  seat  of  very  large  fatty  tumors.  In  Carlsberg's 
ca.se  the  tumor  weighed  thirty-five  pounds  and  was  in  part  petrified. 
Terillon  removed  a  subpcritoneaJ  lipoma  weighing  fifty-seven  pounds. 
Homans  of  Boston  removed  two  large  retroperitoneal  fatty  tumors. 
Josephson  and  Vestberg  have  collected  30  cases  of  multiple,  retrnperi- 
tuneal  lipomata,  of  which  3  have  been  seen  personally.  The  point  of 
origin  of  these  tumors  is  always  retroperitoneal,  and  never  mesenteric, 
although  they  may  encroach  upon  the  mesenterj-  secondarily.  In  the 
diagnosis  it  is  stated  that  an  abdominal  tumor  which  presents  none  of 
the  evidences  of  malignancy,  but  which  incrca.scs  rapidly  in  -size, 
which  displaces  the  large  inte.stine  to  one  side,  which  presents  pseudo 
fluctuation,  and  which  is  hard  in  some  places,  is  surely  a  retroperitoneal 
lipoma.  If  the  tumor  is  perceptible  beneath  the  abdominal  wall,  in 
the  lumbar  region,  and  if  it  tends  to  return  to  its  former  position  by  a 
kind  of  spring,  due  to  its  elasticity,  when  one  tries  to  pull  it  away  from 
the  ,ibdominal  wall,  its  retroperitoneal  location  can  be  assumed  with  a 
great  deal  of  certainty.  The  authors  advise  surgical  intervention,  call- 
ing attention  to  the  fact  that  in  certain  cases  resection  of  a  portion 
of  the  large  intestine  will  be  made  necessary  for  the  removal  of  a 
tumor  which  has  involved  the  entire  thickness  of  the  me.sentery,  if  one 
wishes  to  avoid  gangrene  of  the  intestine.  The  removal  of  large  Itpo- 
mata  by  laparotomy  is  a  very  dangerous  operation:  of  10  cases,  only 
3  recovered.  Smaller  lipomata  cause  no  serious  symptoms,  and  when 
incidentally  discovered  can  be  safely  removed  by  enucleation.     They 
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arc  Trcqucntly  found  in  connection  with  femoral  and  inguinal  hcmi^c 
Roscr  believed  that  lipoma  '\\\  subjKriloneal  spaces  usually  occupied 
by  hernia-  is  a  froqucnt  cause  of  hemi;i.  A  subperitoneal  tumor  of 
the  iiiitcrior  abdominal  wall  sometimes,  by  displacing  the  abdominal 
muscles,  becomes  subcutaneous,  especially  near  the  umbilicus.  If  the 
tumor  is  situated  between  the  folds  of  the  broad  ligament,  it  simulates 
very  closely  an  ovarian  tumor.  The  removal  of  omental  lipoma  has 
prt)ved  more  successful  tlian  the  removal  of  tumors  from  behind  the 

peritoneum  of  the  posterior  ab- 
dominal wall.  Meredith  removed 
successfully  an  omental  hpoma 
weighing  fifteen  and  a  half  pounds. 
Forster  saw  one  that  weighed  fifty- 
three  pounds.  Waldeyer  described 
a  lipo-myxoma  of  the  mesentery 
that  weighed  sixty-three  pounds. 

"Subserous  lipoma  of  the  colon 
i\    met    with    occasionally.      The 
.ippendiccs  epiploica;  are  often  the 
scat  of  polypoid  lipomata.    Lipoma 
of  the  abdominal  organs  and  of  ihc 
subperitoneal   layer  of  fat  are  not 
recognized  before  the  abdomen  is 
opened.     If  abdominal  section  re- 
veals the  existence  of  a  lipoma  in 
the  retroperitoneal  space,  its  removal 
should  not  be  attempted  if,  as  is  so 
often  the  case,  it  dips  down  deeply 
on  the  side  of  the  vertebral  column, 
unless  the  tumor  interferes  with  an 
important  function  or  is  the  cause  j 
of  pain.      If   the   tumor   is    more] 
favorably   located,  the   peritoncumj 
covering  it  should  be  incised  over  the  most  prominent  part  of  the] 
tumor,  and  the  tumor  should  be  removed  by  enucleation.     After  theJ 
tumor  is  removed  the  peritoneal  incision  should  be  sutured. 

SubmuooUB  Lipoma. — Submucous  lipoma  of  the  gastro-intestinall 
canal  is  rare.     Virchow  examined  a  submucous  hpoma  of  the  stomach 
as  large  as  a  walnut.     Turner  has  seen  a  fatty  tumor,  the  size  of  a  large 
walnut,  growing  in  the  submucous  tissue  of  the  large  intestine  and  pro-^ 
Jecting  into  the  lumen  of  the  bowel  near  the  ileo-cecal  valve.     Sub-j 
mucous  intestinal  lipomata  may  cause  intussusception,  and  thus  become  ] 
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a  source  of  danger  to  life.     A  few  instances  of  submucous  lipoma  of 

the  larj-nx  have  also  been   reported. 

Memnges  of  the  Brain  and  Spinal  Cord. — Lipoma  of  the  menin- 
ges of  the  brain  and  spinal  cord  is  a  heterotopic  tumor  which  develops 
from  a  displaced  matrix  of  lipoblasts.  Tauber  records  a  case  where 
the  tumor  was  located  in  the  tubL-rcula  quadrigemina  on  the  right  side, 
and  Iiad  given  rise  to  destruction  of  brain-tissue  from  pressure.  Roki- 
tansky  has  seen  cases  of  lipoma  upon  the  internal  surface  of  tlie  dura 
mater  and  in  the  lateral  ventricle.  Polypoid  masses  of  fat  are  occa- 
sionally associated  with  protrusions  of  the  spinal  or  cerebral  meninges, 
and  fatty  tumors  may  be  found  as  a  pathological  curiosity  in  the  central 
nervous  .system.  Chiari  found  two  lipomata  the  size  of  a  pea  under  the 
arachnoid,  and  Weichselbaum  found  one  in  the  posterior  lobe  of  the 
hypophysis  in  a  soldier  twenty-two  years  old.  Lipomata  are  frequently 
obser\'ed  at  the  seat  of  a  spina  bifida  occulta,  which  may  even  penetrate 
inside  the  theca  (Fig.  285). 

In  the  cases  of  meningeal  tumors  examined  by  Recklinghausen 
and  Obre  the  tumors  contained  striped  mu.scular  fibres,  showing 
that  the  matrices  were  composed  of  displaced  fetal  tissue.  A  lipoma 
complicating  a  spina  bifida  greatly  complicates  the  diagnosis.  The 
prL-sence  of  a  solid  tumor  over  the  spine  in  children  should  induce  the 
surgeon  to  look  for,  and  to  be  prepared  to  treat,  a  spina  bifida  at  its 
base. 

Intermuscular  Lipoma. — Fatty  tumors  in  rare  instances  have  been 
found  between  nearly  all  the  great  muscles,  and  have  given  rise  to 
great  difficulty  in  diagno.sis.  My. vo- lipoma,  according  to  Liicke, 
occurs  most  frequently  below  the  gluteal  fold,  between  tlie  muscles 
of  the  thigh,  and  frequently  penetrates  the  ischiatic  foramen. 

Intermuscular  lipoma  being  more  liable  than  superficial  tumors  to 
undergo  transition  into  sarcoma,  their  operative  removal  is  rendered  so 
much  more  imperative. 

PerioBteum. — As  a  heterotopic  tumor  lipoma  of  the  periosteum 
must  be  mentioned.  Sutton  collected  nine  such  cases  representing  so 
many  diflerent  bones.  The  heterotopic  nature  of  periosteal  lipomata 
has  been  established  by  microscopical  examination,  which  Jn  each 
specimen  showed  traces  of  striated  muscle-fibre.  Without  an  explora- 
tory incision  or  an  examination  of  tissue  removed  it  would  be  next  to 
impossible  to  make  a  positive  diagnosis, 

JointB. — Subserous  lipoma  of  joints,  from  the  location  of  the  tumor, 
appears  as  a  difTu.se  growth.  The  lobes  of  the  branching  tumor  present 
a  racemose  or  arborescent  appearance  ;  hence  these  tumors  are  known 
and  described  as  lipoma  arborcscem.     So  far,  1 6  cases  of  lipoma  of  the 
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knM-joint  have  been  recorded.  In  tliis  joint  Schmolk  describe*  h 
varieties ;  (i)  the  diffuse  and  (2)  ilic  circumscribed.  The  diffuse  \'arict>- 
is  not  a  tumor,  but  an  inflammator)'  swelling  of  a  tubercular  naturr 
with  fatty  degeneration  of  the  synovial  villi.  The  circumscribed  fonn 
hu,  according  to  Konig,  its  starting-jioint  in  the  rctrosynovial  fat-tissue 
in  the  same  manner  as  the  retro]>critoncal  lijioma.  The  tumor  projects 
into  the  joint  through  a  rent  in  ihe  synovial  membrane  caused  bj'  an 
iiyjury  or  otherwise.  Sulxsynovial  lipoma  i:^  found  most  frequently  in 
the  knee-joint,  but  has  also  been  ^evn  in  the  shoulder-joint  The 
fringes  of  the  tumor  arc  covered  by  the  s)-no\-ial  membrane.  If  the 
tumor  disturbs  the  function  of  the  knee-joint,  iUi  removal  by  arthrcc- 
tomj'  is  indicated.  Thorough  renio\'.il  under  strict  aseptic  precautions 
is  not  fotlou-cd  by  recurrence  and  yields  a  sattsfactorj-  functional  resulL 

TModon-ahMithB. — Lipoma  outside  tl)e  tmdon-s  heaths  has  been 
described  by  Rankc  and  TrcUi.  It  is  found  most  fnfquently  along 
the  tendon-sheaths  of  the  flexor  tendons  of  the  hand.  Upoma  in»de 
the  tcndon-shcaths  springs  from  the  adi]Kwc  tUsuc  of  the  me>otendon. 
It  de\'elt^  usually  as  a  multiple  tumor  which  presents  an  arix>res<:ent 
•ppcanince,  and  it  is  easily  mistaken  for  tutx-rculosas  of  the  tendon- 
sheaths  and  fivr  pk.vikirm  neurvwiw.  .\ect>rding  to  Hammann.  Sprengel. 
«nd  Haeckcl.  it  can  be  treated  sucve^sfulty  b\-  excision. 

By*. — Subo-wjuitctiv-al  Itptwvt  b  a  rare  afiectioo  of  the  qre.  It 
occurs  nHv4  ftequcnth'  near  the  )^^t  where  the  coiynKli*a  »  reflected 
(Kwi  the  k^«er  lid  to  the  c>-cbAtV  and  it  is  almost  coaftfted  to  cfaikticn. 
As  a  rxTV  T\<trv4>t)1lMr  bcnit:i)  innK^  a  lipoma  is  faond  in  the  cushioa 
t>f"  tAt  K-hiti.l  thi-  o\vi\»n,  }^K>^^i^cl:^.;,  .tcv\'T-ii:v,i;  t^^  its  siie,  mme  or  less 
^fc^U^vx^nKtU  >il"  (ho  c\x-Ki" 

Brood  Liis<uu<>«t. — 1  :-.vN!iv,  .^"  ;h^-  ^;.v,.i  "■.^.tnx^^'^i  as  a  suhscrous 
^»1«^^^  is  vviv  i.tn-  ■  l\'';:i  -v^n  ,i  ,\i^-  .-'  ;^  -  V, -.,■:  :-.  v»hkh  the  tumor 
««v  mistaken  V^r  ar.  .-\.-.:vi-.  ■..:;-■•■  Ivva.  -,  .  ■  ;h;-  :r.:sk-Aiiing  settse  of 
Attvt*^!!*^.     TV-  -.xv:'.-:  sr„;,x-v  .•■.V.  ,-.:  ,,--"x-,  -:r.  ih:«r  days  after 

X^k^^». — I  r-vinw  .v"  :\-  \ ;  \ ,;  ,;  --^-     -  :  v  -a"'.   r-,s_v  ,<"  the 
xxi»ms^  atn;  v-*.-"  -o.^.-V-^  '..-v"  -"'  "^•'  """■" "~      ^"  ■  -■  •    -"^VTiwd  <« 
«^Sl   i>\-^S.V  t.-"    •;V-.;-N-N      :■    .-v  :■-    -    ,A^-^  ti»e 

dCnXWtft  — \  r.vvris  ,v"  :V  ^  ■-■:,  ■-    x-.  .   ■-     ■  -,   .    -.-  .;  •-^S.-^aanoovs 

<««».■«-     FAttx  r-.•?;■>-^--  .V"  ;V  .-•■      .■■■;.  .-■   -..v  -,■.^<  sjic    Ihifc 

SWiivesdte'N  :v'rrv-x\v:  a  "■"^'•'     ■■^''"■^        -  ■^^    ■  ■       -■--■    -V  rides  H>  « 
admaSx  v-«"  sm'-s-  .-A^-^     S-   -.--'.-,-  '.-   ,-:.accaK  .- 

»  *fc?es  v-«'  )I;V^T!^s  ,x'  ;>v   -^-v  -v: ; ..   ,-,-   , 


XrX.   MYXOMA. 


The  frequent  occurrence  of  myxomatous  degeneration  of  the  stroma 
of  benign  and  malignant  tumors  and  the  rarity  with  which  pure  myx- 
omatous tumors  are  found  have  induced  some  authors  to  abandon 
myxoma  as  a  separate  class  of  tumors  and  to  include  it  among  the 
fibromata.  Myxoma  is  a  tumor  which  presents  so  many  characteristic 
peculiarities  that  it  is  well  to  give  it  a  separate  place  in  the  classification 
of  tumors,  and  not  to  regard  it  as  a  variety  of  oedematous  degeneration 
of  other  connective-tissue  type  of  tumors. 

Definition. — A  uiyxo»ia  is  a  tumor  coiiiposfd  i>f  mucous  tissue  rcsau- 
bliug  Wharton's  jelly  iu  (he  umbUkal  cord.  Virchow  selected  Wharton's 
Jelly  of  the  umbilical  cord  as  a  prototype 
of  the  tissue  of  which  a  myxoma  is  com- 
posed (Fig.  2S6) 

In  the  embryo  the  connective  tissue  is 
identical  In  structure  with  Wharton's;  Jelly. 
The  meshes  of  the  cellular  nctivork  are 
occupied  by  a  semi-gelatinous,  indifferent, 
and  but  slightly  differentiated  intercellular 
substance  containing  few  fibres  and  occa- 
sional wandering  cells.  During  the  devel- 
opment of  my.xomatous  Into  connective 
tissue  the  fibrous  ti.ssue  in  the  meshes 
becomes  more  abundant,  while  the  intercellular  substance  is  diminished 
in  quantity.  If  a  group  of  ceik  should  become  arrested  in  their  devel- 
opment at  an  early  stage  and  be  set  aside,  it  is  to  be  expected  that 
tissue-proliferation  from  them  would  result  in  a  connective -tissue  tumor 
of  lowly-organized  tissue — a  my.voma.  On  the  contrary,  arrest  of 
development  at  a  later  stage  would  result  in  a  tumor-matrix  which  would 
produce  a  connective-tissue  tumor  nf  a  higher  type — a  fibroma.  The 
stage  at  which  dcfclopmcut  of  the  miicous  cells  in  the  embryo  is  arrested 
determines  tvhelher  the  tumor  from  such  a  matrix  is  to  be  a  myxoma  or 
a  fibroma.  The  intrinsic  capacity  of  mature  connective  tissue  to  rei'ert  to 
its  original  embryonic  state  accounts  for  the  frequaicy  u-itlt  which  the 
itroma  of  all  tumors  undergoes  myxomatous  degeneration.     A  post-natal 
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FjG.  >S£. — Cinuicciivb-lluiivcellt  FrMn 
young  umbLILcal  cord:  pmccho  uf  ccIJi 
tiniw  lo  fonn  prolopl^mic  hclwitk ; 
fibrous  dcmcnli  illfthlly  devclDpcil  (^ricr 
Picnol). 
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matrix  of  myxoma  is  created  if  the  pre-existing  connective-tissue  cells 
revert  to  their  original  embryonic  state  and  remain  unspccializcd. 

Histology. — ^The  histological  structure  of  a  myxoma  is  subject  to 
many  variations.  The  variable  structure  depends  on  the  amount  and 
character  of  the  intercellular  gelatinous  substance  and  the  abundance 
and  vascularity  of  its  stroma.  Mucin  is  a  substance  which  in  the  living 
body  is  rapidly  destroyed  and  eliminated.  In  a  myxoma  the  retention 
of  this  substance  gives  rise  to  hydropic  conditions,  and  this  reten- 
tion occurs  in  myxomatous  tumors  if  the  production  and  absorption  of 
mucin  are  arrested. 

Myxoma  may  occur  as  a  clear,  colorless,  gelatinous  mass  which 
differs  from  fluid  only  in  its  greater  consistence.  The  delicate  stronia 
of  such  a  jelly-like  mass  contains  small  blood-vessels  which  nourish 
the  lowly-organized  tumor-tissue.  Such  tumors  arc  found  in  the 
antrum  of  I  lighmorc.  In  the  firmer  variety  the  transluccncj-  is  lessened 
by  a  more  copious  stroma  and  by  larger  blood-vessels.  The  prognosis 
in  the  latter  form  is  less  favorable  than  in  the  former,  on  account  of 
the  more  active  cell-proliferation.  The  capsule  of  a  myxoma  is  com- 
posed of  connective  tissue  which  has  become  condensed  by  pressure 
on  the  part  of  the  tumor-tissue. 

The  typical  myxoma  is  composed  of  a  network  of  branching  cells, 
the  intercellular  substance  in  its  meshes  being  composed  of  a  gelatinous 
homogeneous  substance  which  contains  mucin.  The  nuclei  of  the  cells 
are  large.     If  the  cells  of  the  tumor  are  few  and  the  stroma  is  in  an 

extremely  hydropic  condition,  the 
tumor  is  called  a  hyaline  myxoma 
(Fig.287,A),  Ifthe  cells  are  more 
abundant  and  less  stellate,  it  is 
called  a  medullary  myxoma  (Fig, 
2S7.  b).  If  the  tumor  is  very 
vascular,  we  speak  of  a  myxi>- 
angioma.  Klebs  found  that 
myxomatous  degeneration  takes 
place  in  cells  which  are  in  close 
proximity  to  blood-vessels,  and 
that  it  appears  first  as  a  vacuole 
in  llic  protoplasm  of  the  cell. 
As  a  component  part  of  other 
tumors,  benign  as  well  as  malignant,  myxomatous  tissue  is  ver\'  com- 
mon, in  which  case  the  nomenclature  of  the  tumor  is  modified  by 
substituting  a  compound  word  for  the  single  word  and  retaining  the 
name  of  the   primary  tumor,  as  adeno-myxoma,   chondro-myxoma. 


Fio.  >B7.— U)riiHnii :  Inmlilop  at  (a)  bynlJiM  form  Inio 
(H?  mctlullary  (otm-.  X  >^^  (nftcr  Peril). 


myxo -carcinoma,  myxo-sarcoma,  etc.     The  most  frequent  combination 

is  myxoma  with  lipoma,  lipoma  wyxomatodt's. 

EtiologT. — Congenital  myxomata  have  been  reported  by  C.  O. 
Wober.  Schuh,  and  others.  No  age  is  exempt,  but  they  are  met  with 
most  frequently  in  young  adults.  The  must  potent  exciting  causes 
arc  chronic  irritation  and  inflammation.  The  formation  of  nasal 
myxomata  is  frequently  preceded  by  chronic  catarrhal  inflammation. 
Myxomatous  polypi  of  the  external  auditory  meatus  are  most  always 
a.ssociatcd  with  chronic  inflammation  of  the  external  ear. 

Symptoms  and  Diagnosis. — A  my.Koma  is  a  soft,  gelatinous,  trans- 
lucent, interstitial,  sessile  or  pedunculated  growth.  It  is  of  slow  growth, 
and  as  a  surface  tumor  it  does  not  attain  large  size.  Its  growth  is 
unlimited  if  it  receives  its  blood-supply  from  the  entire  periphery,  as  is 
the  case  in  interstitial  myxoma.  The  diagnosis  is  not  attended  by  any 
difficulties  if  the  tumor  is  accessible  to  sight  and  touch.  Its  color  and 
consistence  distinguish  it  from  fibroma,  adenoma,  and  the  malignant 
tumors.  Fluctuation  is  a  constant  sign,  owing  to  the  softness  of  the 
tumor-tissue.  The  transition  of  a  myxoma  into  a  sarcoma  should  be 
suspected  when  the  tumor  without  any  obvious  cause  begins  to  grow 
rapidly.  In  such  ca.ses  an  examination  of  the  tumor-tissue  under  the 
microscope  should  be  made  before  an  operation  is  undertaken,  as  a 
correct  diagnosis  is  of  paramount  importance  in  planning  and  executing 
an  operation  of  sufficient  thoroughness  to  remove  all  the  infected  tj.ssues 
in  case  the  tumor  has  become  malignant.  If  the  mkroscopc  is  to  be 
rdUd  ii[>on  in  asccrtaiiting  ivltclhcr  or  not  maliguant  transition  has  taken 
place,  tissue  from  the  new  part  of  the  tumor  must  he  obtained  for  exam- 
ination. Serious  blunders  in  practice  have  arisen  from  the  examination 
of  old  portions  of  the  tumor,  in  which  portions  no  traces  of  malignant 
tran.sition  could  be  seen.  Wherever  possible,  tissue  from  the  base  of 
the  tumor  should  be  taken  for  micro.scopic  examination,  as  it  is  here 
that  malignant  transition  is  most  frequently  initiated. 

Prognosis. — A  pure  myxoma  is  a  benign,  local,  encapsulated  tumor. 
Myxoma  has  received  an  unenviable  reputation  from  a  prognostic 
standpoint  from  the  fact  that  it  has  been  so  often  confounded  with 
malignant  tumors  that  had  undergone  myxomatous  degeneration,  and 
from  the  frequency  with  which  it  undergoes  transformation  into  sar- 
coma. A  pure  myxoma  does  not  give  rise  to  local,  regional,  or  general 
infection.  The  implication  of  adjacent  tissues,  regional  infection,  and 
general  dissemination  are  positive  proofs  either  that  the  primary  tumor 
was  malignant  and  had  undergone  myxomatous  degeneration  or  that 
the  tumor  is  no  longer  a  myxoma,  but  is  a  sarcoma  produced  in  con- 
sequence of  transformation  of  a  benign  into  a  malignant  tumor.  In 
IT 
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rendering  a  prognosis  in  cases  of  myxoma  the  aptitude  of  such  a  tumor 
to  undergo  malignant  transition  must  be  remembered.  The  greater 
liability  of  myxoma  than  of  fibroma  to  become  transformed  into  a 
sarcoma  is  due  to  the  more  lowly  organized  cells  of  wliich  its  matrix 
is  compo^L■d. 

Treatment. — Remembering  the  liability*  of  myxoma  to  transition 
from  a  benign  tumor  into  a  sarcoma,  it  is  necessary  to  emphasize  the 
importance  of  early  and  thorough  removal.  ImperffCl  removal  by 
Operation  or  incomplete  destruction  by  caustics  has  frequently  been 
followed  by  a  sarcomatous  recurrence.  The  irritation  incident  to  such 
imperfect  treatment  has  proved  sufficient  to  bring  about  a  transition  of 
the  remnant  of  the  tumor  into  sarcoma.  The  writer  has  more  than  once 
seen  such  a  transformation  follow  incomplete  removal  of  nasal  polj'pi 
with  the  snare.  It  is  especially  necessary  to  remove  the  base  of  the 
tumor;  complete  removal  is  seldom  accomplished  with  the  snare  or  by 
torsion.  A  hyaline  my.voma  of  a  mucous  surface  is  so  friable  that  its 
complete  removal  cannot  be  elTected  by  avulsion.  If  the  tumor  is  so 
located  that  its  ba.se  cannot  be  reached  for  its  removal  by  the  snare  or 
by  avubion.  these  procedures  should  be  followed  by  cauterization  with 
the  Pacquelin  cautery,  in  order  to  destroy  every  remaining  vestige  of 
the  tumor.  The  removal  of  an  intermuscular  myxoma  must  be  done 
with  the  utmost  care,  as  the  tumor  usually  has  prolongations  into  the 
loose  connective  tissue  surrounding  it;  these  prolongations  might  be 
overlooked,  and  if  not  removed  would  become  the  source  of  a  certain 
and  early  recurrence. 

Topography. 

Skin. — Myxoma  of  the  skin  occurs  as  a  sessile  or  pedunculated 
tumor,  but  is  rare  as  compared  with  fibroma  or  with  papilloma.  Myx- 
omatous tumors  of  the  skin  are  most  frequent  in  the  neighborhood 
of  the  perineum  and  the  labia  in  women.  In  young  persons  these 
tumors  possess  a  regular,  usually  ovnl,  outline.  Later  in  life  they 
.shrink,  and  the  surface  of  the  tumor  assumes  a  lubulaleil  appearance. 
These  tumors  ordinarily  occur  in  the  labium  niajus,  although  they 
may  be  found  in  the  nympha;  or  in  the  perineum. 

Sessile  my xornata  are  very  prone  to  recur  after  removal,  unless  espe- 
cial care  is  taken  to  carry  the  incisions  beyond  the  limits  nf  the  capsule, 
"nucleation  is  often  attended  by  rupture  of  the  capsule;  consequently 
is  method  of  operating  cannot  be  relied  upon  for  complete  removal 
of  the  tumor  unless  its  capsule  is  unusually  firm. 

Intermuscular  Spaces. — Myxoma,  like  lipoma,  is  sometimes  found 
to  occupy  the  intermuscular  spaces,  and   in  f  'ity  frequently 
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exists  in  combination  with  lipoma.  The  favorilc  locality,  as  has  been 
puiiited  out  by  LiJcke,  is  the  space  between  the  external  and  itUeriial 
hamstring  muscles,  below  the  gluteal  fold.  These  tumors  are  of  slow 
growth  and  may  reach  great  size.  The  writer  has  seen  a  myxoma  the 
size  of  an  adult's  head  between  the  adductor  muscles  of  the  thigh.  In 
the  excision  of  deep-seated  myxoma  it  is  often  necessary  to  excise 
some  of  the  connective  tissue  around  it  in  order  to  remove  all  the 
myxomatous  tissue. 

Noee. — Unmixed  myxoma  occurs  more  frequently  in  the  sub- 
mucous tissue  of  the  nasal  cavities  than  in  any  other  locality.  It  starts 
usually  in  the  mucous  membrane  overlj'ing  the  turbinated  bones,  and 
only  in  exceptional  cases  in  the  frontal  sinus  or  in  the  antrum  of 
Hit;hmore.  The  tumor  is  usually  multiple,  often  from  three  to  six 
being  found  in  one  nasal  cavity.  Frequently  both  nasal  cavities  are 
simultaneously  affected.  The  growths  may  project  anteriorly  or  in  the 
direction  of  the  pharynx.  During  moist  weather  the  tumors  absorb 
moisture,  swell,  and  produce  more  obstruction  than  during  drj'  weather. 
If  numerous  and  large,  they  distend  the  nose;  and  when  located  in  the 
frontal  sinus  bulging  at  the  inner  angle  of  the  orbit  takes  place,  like 
that  produced  by  hydrops  or  by  empyema  of  this  cavity. 


Fig.  3EW  — Myioma  of  nmc  (SurgicaL  Clinic,  Rush  Medial  College.  ChicaE^]:  4.  ddlcnIF  cannecIlvc-iLv»Lie 


A  nasal  myxoma  appears  as  a  jelly-like,  translucent  mass  which 
moulds  itself  to  the  cavity  of  the  nose.  It  is  covered  by  mucous 
membrane  paved  with  columnar  or  stratified  epithelium.  Under  the 
microscope  the  tumor-tissue  appears  like  very  cedematous  connective 
tissue.  The  great  mass  of  the  tumor  is  composed  of  myxomatous 
tissue  in  the  meshes  of  the  reticuhtm  of  connective  tissue  and  jiaren- 
chyma-cells  (Fig.  288).     The  blood-vessels  traversing  the  connective 
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tissue  stroma  are  usually  quite  targc  with  very  thin  vessel-walls.  Nasal 
myxoma  occurs  most  frequently  in  persons  from  the  age  of  puberty  to 
that  of  fifty  years. 

The  removal  of  nasal  myxoniata  is  by  no  means  an  easy  operation. 
Avulsion  with  the  different  kinds  of  forceps  devised  for  this  purpose  is 
usually  followed  by  recurrence  owing  to  incomplete  removal  of  the 
tumor;  the  use  of  the  snare  gives  better  results,  but  recurrence  is  by 
no  means  infrequent.  In  cases  in  (vhich  a  permanent  cure  followed 
these  procedures,  usually  a  part  of  the  turbinated  bone  to  which  the 
tumor  was  attached  was  removed  with  the  tumor.  Konig's  ojwrTition 
should  be  resorted  to  if  snaring  and  avulsion  have  not  resulted  satis- 
factorily. This  operation  consists  in  cutting  through  the  ala  of  the 
nose  on  the  side  of  the  septum  from  within  outward  as  far  as  the  bony 
framework,  thus  rendering  the  base  of  the  tumor  more  accessible. 
After  locating  the  attachment  of  the  tumor  the  index  finger  should  be 
inserted  into  the  na.sal  passage  from  the  pharynx,  and  with  it  the  tumor 
is  pushed  forward,  when  it  may  be  removed  with  the  snare  or,  what  is 
perhaps  better,  the  sharp  spoon.  If  the  tumor  is  attached  far  back,  a 
temporary  resection  of  the  nose  may  become  necessary  to  effect 
complete  removal.  This  preliminary  operation  becomes  absolutely 
necessary  in  the  removal  of  polypoid  tumors  of  the  nose  that  have 
undergone  malignant  transformation. 

Middle  Ear. — Myxomatous  tumors  in  the  external  meatus  are  fi^- 
quently  preceded  by  chronic  or  acute  inflammation  of  the  middle  ear 
and  by  perforation  of  the  drum.  These  tumors  usually  spring  from 
the  mucous  lining  of  the  tympanum,  filling  thi-^  cavity  and  projecting 
into  the  external  meatus  through  a  perforation  in  the  drum,  causing 
deafness.  Jacobson  suggests  that  myxoma  of  the  middle  ear  may  in 
some  instances  arise  from  vestiges  of  connective  tissue  in  this  loca!it>- — 
an  opinion  which  will  be  sustained  by  all  who  adhere  to  Cohnheim's 
theory  regarding  the  origin  of  tumors. 

The  operative  treatment  of  aural  myxomata  should  be  consigned  to 
skilled  aural  surgeons,  as  the  reckless  use  of  instruments  and  of  caustics 
in  the  middle  ear  is  calculated  not  only  to  destroy  hearing,  but  may 
even  be  followed  by  fatal  cerebral  complications. 

Nerve -BheathB. — Myxomatous  tumors  are  not  infrequently  found 
in  the  central  nervous  system,  the  brain  and  the  spinal  cord.  Myxoma 
of  the  sheaths  of  peripheral  nerves  is  called  ncnrama  myxtmiatosuni.  The 
tumors  often  occur  multiple,  and  they  have  been  found  in  connection 
with  diffused  nerves  (Fig.  389),  They  often  produce  sen"""  '"■mctional 
disturbances  in  the  form  of  neuralgia  or  paralysis.     Tl  'Uent 

seat  of  myxomatous  tumors  of  the  nerve-sheaths  is  th 
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G^Ionds. — In  the  mammary  and  salivary  glands,  the  ovary,  and  the 
testicle  myxomatous  tumors  occur  frequently,  but  usually  in  combi- 


Fic.  i9i^r — Mrvoma  of  the  iheaih  of  the  ulmr  nerve  (ikfter  Hater)- 


nation  with  other  benign  tumors  or  as  the  result  of  regressive  meta- 
morphosis of  benign  or  malignant  tumors. 


XX.   CHONDROMA. 


Chondroma  is  a  tumor  which,  according  to  its  structure,  is  a  close 
imitation  of  hyaline,  reticulated,  or  fibrous  cartilage.  It  occurs  in  parts 
of  the  body  in  which  cartilage  exists  in  the  fetus,  as  in  the  epiphyseal 
extremities  of  the  long  bones,  or  it  springs  from  an  island  of  displaced 
cartilage-cells,  as  in  the  connective  tissue,  the  parotid  gland,  the  testide, 
and  the  ovary. 

Definition. — A  chondroma  is  a  tumor  composed  of  cartilage  which  is 
the  product  of  tissue-proliferation  from  a  matrix  of  chondrobtasts.  This 
definition  refers  all  cartilaginous  tumors  to  a  matrix  composed  of 
embryonal  cartillage-cells. 

Origin. — It  has  been  customary  to  attribute  to  the  connective  tissue 
under  certain  conditions  a  chondrogenetic  function.  It  is  not  more 
likely  that  connective  tissue  can  produce  cartilage  than  that  it  can  pro- 
duce epithelial  cells.  In  the  study  oT  the  origin  of  tumors  we  must 
adhere  closely  to  the  tcichings  of  Rcniak  and  Thiersch,  that  tissue 
begets  tissue  of  its  own  kind.  We  iiavu  traced  adenomata  to  localities 
where,  in  a  normal  condition,  neither  glands  nor  epithelial  tissue  exists, 
and  we  have  to  account  for  the  presence  of  the  tumor-matrix  by  the 
displacement  of  islets  of  adenoid  tissue  during  the  development  of  the 
embryo.  We  have  to  assign  to  heterotopic  chondroma  a  similar  origin 
by  assuming  as  its  starting-point  the  presence  of  a  matrix  composed 
of  embryonic  cartilage-cells  or  chondroblasts.  Chondroma  is  .some- 
times produced  by  a  simple  outgrowth  from  pre-existing  cartilage,  that, 
as  a  rule,  attains  no  great  size.  Virchow  names  these  growths  ecchon- 
droses,  and  cites  as  their  be.st  examples  outgrowths  from  the  cartilages 
of  the  ribs,  the  cartilages  of  the  amphiarthrodial  joints,  the  cartilages 
of  the  trachea  and  the  bronchial  tubes,  and  from  the  cartilage  between 
the  basi-sphenoid  and  occipital  bones  in  the  young  cranium      In  such 
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cases  we  must  assume  the  existence  of  a  superabundance  of  chondro- 
blasts  which  produce  the  localized  hyperplasia,  but  which  do  not 
result  in  the  formation  of  large  tumors,  owing  to  the  inhibitory 
influence  exerted  upon  the  growth  by  the  surrounding  normal 
cartilage. 

In  the  majority  of  cases  cartilaginous  tumors  are  found  connected 
with  the  bones  and  the  Joints.  Virchow.  in  his  classical  article  on 
'■  Chondroma,"  places  great  stress  on  the  frequency  with  which  such 
tumors  spring  from  the  epiphyseal  cartilage.  He  found  frequently  in 
this  locality,  in  adults,  remnants  of  unossified  cartilage  a  centimeter 
and  more  in  diameter.  Such  islands  of  cartilage-tissue  are  frequently 
seen  in  the  epiphyseal  extremities  of  the  long  bones  in  rickety  sub- 
jects. 

It  is  well  known  that  rickety  persons  arc  exceedingly  prone  to  car- 
tilaginous tumors.  Virchow  believes  that  a  deficient  blood-supply  is 
often  the  cause  of  arrested  ossification  in  such  cases.  The  influences 
that  excite  proliferation  in  such  embryonal  remnants  of  cartilage  are 
rickets  and  an  hereditary  predisposition.  In  glands  and  in  other  parts 
of  the  body  in  which  normally  no  cartilage  is  found  the  tumor  springs 
from  a  displaced  matrix  of  ch  on  d  rob  lasts.  Forstcr  describes  two  car- 
tilaginous tumors  of  the  lung,  a.s  large  as  a  bean,  that  had  undergone 
partial  ossification.  In  these  cases  the  matrix  was  derived  from  the 
cartilage- rings  of  the  bronchial  tubes. 

Heterotopic  chondroma  occurs  most  frequently  in  the  parotid  gland 
and  about  the  externa!  ear,  from  tumor-cells  which  are  derived  from 
the  cartilage  of  the  external  ear.  In  the  vicinity  of  the  external  ear  and 
the  neck  they  occur  as  remnants  of  the  first  branchial  cleft,  Wartmann 
made  a  careful  study  of  eight  cases  of  chondroma  in  which  the  tumor 
developed  independently  of  bone  or  cartilage.  He  is  of  the  opinion  that 
the  tumor-elements  start  from  ordinary  fibrillary  connective  tissue, 
some  of  the  fibres  of  which  undergo  hyaline  degeneration ;  the  con- 
nective-tissue fibres  proliferate  actively,  and  form  groups  of  celts  which 
become  surrounded  by  a  capsule  and  are  transformed  into  cartilage- 
cells.  Other  cells  assume  a  stellate  form ;  the  projections  form  free 
anastomoses  with  similar  structures  which  constitute  a  network,  the 
intercellular  hyaline  sub.stance  becoming  softer,  forming  myxomatous 
spaces.  Both  forms  of  cells,  prior  to  encapsulation,  present  glycogen 
reaction,  which  with  the  perfection  of  the  capsule  disappears. 

It  is  of  course  difficult  to  trace  a  tumor  to  its  primary  histogenetic 
origin,  but  it  is  no  more  diflicult  to  explain  the  occurrence  of  chon- 
droma in  connective  tissue  from  a  displaced  matrix  of  chondroblasts 


than  to  tfxpUin  its  presence  in  other  tissues  normally  devoid  of  caru- 
lagc-tissiic.  for  which  such  an  origin  is  generally  conceded. 

Histology. — The  structure  of  a  chondroma  depends  on  the  kind 
of  cartilage  it  represents. 

Hyaline  chondroma  is  composed  of  a  uniform,  dense,  cartilaginous 
mass  in  which  L-ilands  of  cartilage  can  be  seen  surrounded  by  grouii' 
substance.    The  islands  of  cartilage-cells  arc  not  larger  than  a  line 
a  line  and  a  half  in  diameter  (Fig.  2QO).    The  stroma  of  the  tumor 


r«G.  >9o. — Hyaltne  chiinUroTna  of  ilium;     <  vyi  (Surgicil  Ctkii]'-.  KLi«lk  ^fcJrCJl  <J>»lleeCH  CliLofal;  i>,l 
phou*  ElflLl  ^rafiular  itf Toma ,    h,  CBnllmgv-cclli  jinil  capBuk ,   i,  £ftU  In  cvur«r  ^f  atginvntBllvli. 


supplied  with  blood-vessels,  but  the  cartilage-masses  are  devoid  of 
sels  of  any  kind.     The  s{>aces  in  which  tlie  cartilage-cells  are  enclosed! 
are  called  "  lacun.-c."     The  interior  of  these  spaces  is  lined  by  a  mem- 
branous structure  from  which  the  cells,  after  death,  separate  by  shrink- 
age.   The  spaces  are  sometimes  branched,  and  they  have  been  described ' 
branched  cells." 


as 


Fibro-<hondio}iia. — These  tumors  occur  most  frequently  in  the  cap-' 
suJe  of  joints  and  in  the  fibrous  structures  adjacent  to  the  parotid 
gland.  In  the  latter  location  the  tumor  often  reaches  the  size  of  a 
hen's  egg.  The  tumor  resembling  fibro-carlilage  is  not  so  sharply  cir- 
cumscribed as  is  the  hyaline  variety.  The  tumor-tissue  consists  of  a' 
uniform  mass  composed  of  fibrous  tissue  in  the  meshes  of  which  car- 
tilage-cells are  uniformly  distributed  throughout  (Fig.  291).  The  cells 
frequently  contain  oil-globules. 

RctiailaUd  Chondroma. — In  this  variety  of  chondroma  th     "'     "la 


CHONDROMA. 


425 


tissue  is  arranged  in  a  reticulate  manner  and  the  spaces  arc  occupied 
by  groups  of  cartilage-cells  (Fig.  293).  The  vascular  system  of  chon- 
droma is  imperfect.     Lymphatics  and  nerves  have  not  been  found. 


Fig    a^t.— Fibro-chuhdrocn.i    from    A   ckirtLtag^jioui       Fig.  jo?  — Rctkuljted  chi>ndrama  from  indcji  finger 
lumur  oi  ihe  pBioild  gland  (ifier  Lilckt).  ("rier  LBclw). 

Retrogressive  MetamorphOBee. — Calcification  is  the  mcst  common 
regressive  metamorphosis ;   it  begins  at  circumscribed  points  of  the 


Fig.  993..— CtioadrDnML  nf  Ertden  Anger,  ihowkg  cemrul  auL6caIion  and  lobuUted  ilruclurc  o{  d»  tumor 

(■Tut  UklH). 

tumor,  and  often  terminates  in  the  formation  of  large  plates  whichare 
exceedingly  hard  and  which  have  often  been  mistaken  for  bone.    The 
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grannies  of  duik  ronn  first  in  the  capoules  and  bter  in  the  cells, 
deposition  in  tlic  inicrccIIuUr  substancr  takes  plaa:  tatcr 

Cystic  defeneration  is  often  found  in  the  interior  of  chonc 
Sotnetinies  the  tumur  presents  a  honeycombed  appcannce  frixn  Ibc 
pfcsence  of  numerous  small  c>-sts.  Coalescence  of  man>'  cy«ts  restttts 
in  the  fomation  of  large  irrcgulat  cj\-itics.  The  softcnm;;  which  results 
in  the  formation  of  cysts  b  preceded  by  Ctfty  degeneration  of  the  ctrti- 
lage-«*U».  Fat-granules  appear  at  difTetent  points  in  the 
tA  the  cells,  and  the  faily  dci^ci^ratiiMi  finally  terminate!!  in  ibc 
solution  tA  the  cells.  At  the  same  time  the  intcfrellular  substance 
undergoes  muooid  liquefaction.  Hemorrhage  inlo  the  c>"^tfi  results 
in  discoloration  and  pigmentation  of  the  cyst-conlmts.  If  a  cj'st  by 
ulceration  on  the  Hur&cc  is  opened,  there  forms  a  fistulous  tract  which 
resists  all  treatment  short  of  extirpation  of  the  tumor. 

Development  of  cartilagc-cclls  into  bone  is  observed  in  chondromata 
<A  bone  and  |)cfiosteum  as  well  as  in  those  of  soft  parts.  Complete 
ossification  of  the  tumor  has  never  been  observed.  The  new  bocie 
appears  in  the  form  of  s^^cula:  representing  cancellated  bone  (Fig.  293X 
The  spiculx  of  bone  form  septa  betueen  the  cartilage-masses.  Vcr>* 
frequently  small  i.->let.i  of  bone  are  found  disseminated  throughout  the 
tumor. 

Myxomatous  degeneration  b  frequently  obser\'ed  in  glandular 
chondroma. 

Cartilaginous  tumors  have  always  been  looked  upon  with  suspicion, 
as  they  are  liable  to  undergo  transformation  into  sarcoma.  Wanmann 
asserts  that  embolism  may  occur  in  the  ctntre  as  well  as  in  the  periphery 
of  a  chondroma,  and  that  from  the  emboli  secondarj-  tumors  develt^ 
with  the  assistance  of  the  endothelial  cells  of  the  blood-vessels,  the 
seat  of  the  embolic  process.  It  is  more  than  probable  that  in  all  cases 
in  which  a  chondroma  invaded  adjacent  tissues,  and  in  all  instances  in 
which  metastasis  occurred,  the  tumor  had  undergone  transition  into 
sarcoma. 

Btioloiry. — \Vc  have  reason  to  a-sscrt  that  a  chondroma  cannot  occur 
independently  of  the  existence  of  a  conj^cnital  matrix  of  chondroblasts 
or  a  post-natal  matrix  of  embryonal  cartila^c-cclls  derived  from  the 
perio.steum  or  the  bone.  ().  Weber  describes  a  case  of  multiple  chon- 
droma of  fifteen  years'  duration  in  a  man  twenty-fi\c  years  of  age. 
Regarding  the  heredity,  it  has  been  ascertained  that  the  grandfather, 
the  father,  the  brother,  and  one  sister  were  also  affected  with  the  same 
disease.  He  alludes  to  similar  cases  proving  the  iieredity  of  chon- 
droma. 

Chondroma  of  bone  occurs  usually  before  or  at  tht  v. 


while  in  other  tissues  it  frcqucntiy  appears  later  in  life.  Trauma 
appears  lo  exert  a  powerful  influence  in  stimulating  a  latent  matrix  of 
embryonal  cartilage-cells  to  active  tissue-proliferation.  O.  Weber 
proved  by  statistics  that  in  one-half  of  all  cases  of  chondroma  the 
origin  of  the  tumor  could  be  traced  to  a  trauma. 

Rachitis  is  a  frequent  exciting  cause  of  chondroma  of  bones.  We 
can  readily  understand  that  the  serious  changes  which  occur  in  this 
disease  in  the  bone  surrounding  a  matrix  of  chondroblasts  would  excite 
tumor-growth  by  diminishing  the  physiological  resi.stance  of  the  adja- 
cent tissues. 

Symptoms  and  Diaemosis. — A  chondroma,  from  the  unequal 
growth  of  its  different  parts,  always  appears  as  a  lobulated  tumor. 
Lobulation  increases  with  the  size  of  the  tumor.  In  central  chondroma 
of  the  long  bones  the  tumor  is  surrounded  by  a  shell  of  bone  that 
becomes  thinner  as  the  tumor  increases  in  size;  this  shell  eventually 
disappears  entirely  by  absorption.  Periosteal  and  glandular  chondro- 
mata  are  never  surrounded  by  a  complete  shell  of  bone.  Occasionally 
an  attempt  at  the  formation  of  such  a  shell  can  be  .seen,  but  it  is  always 
imperfect. 

A  chondroma  displaces,  but  does  not  infiltrate,  the  adjacent  tissues. 
So  long  as  it  remains  as  a  benign  tumor  it  is  surrounded  by  a  capsule 
which  completely  separates  it  from  the  adjacent  tissues.  The  tumor  is 
hard  except  at  points  where  cysts  may  have  reached  the  surface  of  the 
tumor,  which  upon  [lalpation  would  impart  a  sense  of  fluctuation.  A 
chondroma  may  attain  the  size  of  an  adult's  head,  but  it  may  become 
stationary  at  any  time,  especially  at  the  age  of  puberty.  Ossification 
arresLs  tumor-growlh  in  that  part  of  the  tumor  which  is  the  seat  of 
such  a  transition.  Tumor-growth  is  also  arrested  by  calcification. 
Epiphyseal  chondroma  often  appears  in  many  of  the  long  bones  at  the 
same  time,  and  is  commonest  in  rickety  subjects.  Chondroma  always 
grows  slowly.  Its  growth  is  not  attended  by  pain  or  by  tenderness. 
A  tumor  in  the  vicinitj'  of  a  joint  may  by  its  presence  interfere  with 
full  motion.  The  slow  growth  and  the  frequency  with  which  it  occurs 
as  a  multiple  aflection  distinguish  chondroma  from  osteo-sarcoma. 

The  diflbrential  diagnosis  between  chondroma  and  oiteoma  can  often 
only  be  made  by  resorting  to  akidopelrasty.  If  the  tumor  is  an 
osteoma,  the  advance  of  the  steel  needle  will  be  arrested  when  the 
surface  of  the  tumor  is  reached;  if  the  tumor  is  a  chondroma,  the 
needle  can  be  forced  into  the  substance  of  the  tumor. 

Prosnosis. — Aside  from  the  aptitude  of  a  chondroma  to  undergo 
transformation  into  a  sarcoma,  the  prognosis  is  favorable.  Epiphyseal 
chondromata  may  impair  the  range  of  motion  of  adjacent  joints,  but 
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otherwise  functional  disturbances  do  not  occur.  Glandular  chondnv 
niata  usually  become  stationaiy  ^er  the)-  have  reached  a  certain,  and 
usually  a  very  moderate,  size.  A  chondroma  upon  the  inner  sur&cc 
of  the  pelvis  in  females  may  complicate  labur  and  nccessit;itc  Cesarean 
section.  A  chondroma  of  the  shaft  of  the  long  bones  may  cause  such 
a  degree  of  atrophy  of  the  bone  bj-  pre-isure  that  fracture  w-ill  occur 
upon  application  of  slight  force.  Chontlromala  of  the  bones  usualtyj 
become  stationary  after  the  completion  of  ossification  of  the  skeleton.   " 

Treatment. — The  removal  of  a  chondroma  U  indicated  on!>-  in  . 
exceptional  cases.  The  removal  of  an  epiphyseal  chondroma  shoult^fl 
not  be  attempted  unless  the  tumor  interferes  materially  with  the  func-^™ 
tion  of  an  important  joint  or  unless  by  pressure  upon  a  nerve  it  causes 
pain.  The  removal  of  such  a  lumor  should  not  be  undertaken  lightly.l 
as  during  the  operation  recesses  of  the  joint  may  be  ojKrncd  or  bursa  1 
overlying  the  chondroma  may  communicate  with  the  joint.  If  thei 
chondroma  completely  surrounds  a  long  bone,  its  extirpation  is  out  of  1 
the  question,  and  amputation  is  only  justifiable  if  the  tumor  is  very 
large  or  its  interior  has  become  infected  through  a  suppurating  super-J 
ficial  cyst.  Chondroma  of  the  fingers,  if  pedunculated,  can  readily  bel 
extirpated.  The  same  treatnicnl  will  suffice  in  similar  tumors  of  the 
shafts  of  the  latter  bones.  Large  encircling  tumors  of  the  phalanges 
may  require  amputation. 

In  the  removal  of  a  chondroma  of  the  long  bones  it  must  be 
remembered  that  the  tumor  usually  has  a  central  origin,  and  that 
removal  on  a  level  with  the  bone  is  generally  followed  by  recurrence. 
The  central  part  of  the  tumor  must  bo  removed  with  gouge  and 
hammer  to  guard  against  a  recurrence.  The  removal  of  chondromata 
of  the  soft  tissues  should  be  done  by  enucleation.  If  a  chondroma 
manifests  malignant  properties,  no  time  should  be  lost  in  making  a 
correct  diagnosii^  by  the  microscopical  examination  of  sections  of  the 
tumor  taken  from  the  parts  which  are  most  suspicious ;  in  case  the 
microscope  reveal.s  evidences  of  a  malij,'nant  transition,  the  most 
radical  measures  must  be  resorted  to.  in  removing  not  only  the 
tumor,  but  also  the  adjacent  infected  tissues. 

Toi'ociKAriiv. 

Chondroma  occurs  most  frequently  in  connection  with  bone  and  in 
organs  situated  in  a  locality  where  displacement  of  chondroblasts  is 
most  likely  to  occur.  A  post-natal  matrix  can  occur  only  in  bone- 
producing  tissues,  in  bone,  and  in  periosteum. 

Oortilag^. — The  overgrowth  of  cartilajje  Virchow  calls  "  ecchondro- 
sis."     Localized  ecchondroses  occur  in  four  favorite  localities — namely. 


Fw,  ««.— Lad  iwciuy  yun  of  af  "illi  oaulliple  chandionau  (nfter  Swudel). 


chondroniata ;  of  these,  8  were  connected  with  the  cricoid,  4  with 
the  thyroid,  i  with  the  arytenoid,  and  i  with  the  epiglottis.  Small 
chondromata  of  the  triangular  nasal  cartilage  are  quite  common.  They 
are  sessile,  and  they  hardly  ever  exceed  in  size  a  pea. 

Bone  and  Periosteum. — The  existence  of  islands  of  cartilage  in 
the  interior  of  the  long  bones  near  the  epiphyseal  cartilages  has  been 
demonstrated  by  Virchow  and  others.     A  chondroma  of  bone  ahvays 
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springs  from  such  a  matrix  or  from  a  matrix  of  post-natal  origin  pro- 
duced by  tlic  bonc-fumiing  ccIIh  of  the  marrow  or  the  pcriosteutn. 
Periosteal  chondroma  is  rare,  and  springs  from  a  matrix  of  displaced 
chondroblasts  or  from  a  post-natal  matrix  produced  by  the  cambium. 
The  greater  frequeni:>'  of  chondromata  in  rickety  subjects  is  due.  »s 
Virchow  pointed  out,  to  the  existence  of  islands  of  cartilage  that  have 
failed  to  undergo  ossification,  and  which  scr\>c  the  purpose  of  a  tumor- 
matrix. 

Epiphyseal  chondromata  often  appear  simultaneously  in  different 
parts  of  tile  skeleton,  notably  in  tlic  epiphyseal  extremities  of  the  long 
bones.  The  phalanges  of  the  fingers  and  toes  are  favorite  localities 
(Fig.  294).     Tlic  tumors  are  always  lobulated,  and  in  the  central  \ariety. 

when  the  tumor  is  covered  by  a  thin 
shell  of  bone,  a  crackling  sensation 
is  produced  on  pressure.  In  the  super- 
ficial form  enucleation  can  be  effected 
without  difficulty,  while  in  the  central 
variety  it  may  become  necessaiy  to 
remove  the  remnants  of  the  tumor 
with  chisel  and  hammer.  Unless  the 
tumor  interferes  seriously  with  the 
function  of  a  joint  or  causes  pain  by 
pressure  upon  a  nerve  (Fig.  295),  ope- 
rative treatment  is  not  indicated,  as 
m  the  majoritj'  of  cases  limitation  of 
ihe  growth  takes  place  at  the  age  of 
pubertj*.  If  the  tumor  causes  great 
inconvenience  from  its  weight  or 
becomes  the  seat  of  ulceration,  ampu- 
tation may  become  necessary.  A 
resort  to  a  mutilating  operation  may 
become  necessary  if  a  fracture  occurs 
at  the  place  where  the  bone  has  become 
partially  destroyed  by  the  lunior. 
Joints. — Floating  or  loose  cartilages  are  found  most  frequently  in 
the  knee-  and  elbow-joints.  They  are  in  the  majority  of  cases  sub- 
synovial  chondromata  which  are  formed  at  the  margin  of  the  articular 
cartilage,  project  into  the  joint,  become  pedunculated,  and  finally  are 
detached,  changing  their  position  in  the  joint  with  the  movements  of 
the  joint.  A  less  frequent,  source  of  such  loose  fragments  of  cartilage 
in  joints  is  the  detachment  of  fragments  of  the  articular  cartilage  by 
a  trauma.    The  ecchondroses  of  the  articular  cartilage  exhibit  under  the 
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microscope  a  cartilaginous  structure  which  has  undergone  partial  cal- 
'cification.  They  vary  in  size  from  a  pea  to  double  the  size  of  the 
patella.  In  many  instances  the  articular  ecchondroses  are  multiple. 
Bentlif  removed  1532  loose  cartilages  from  the  shoulder-joint  of  a  girl. 
The  presence  of  the  foreign  movable  body  usually  produces  hydrops 
of  the  joint.  Impaction  of  the  cartilage  between  the  articular  surfaces 
is  attended  by  sudden  pain  and  fixation  of  the  joint — symptoms  which 
continue  until  the  cartilage  becomes  displaced  to  a  part  of  the  joint 
where  its  presence  is  less  harmful. 

The  most  characteristic  symptoms  of  a  loose  cartilage  in  a  joint  are 
attacks  of  sudden  pain  and  arrest  of  function  of  the  joint  when  the 
cartilage  gets  between  the  opposed  surfaces  of  the  joint,  followed,  as  a 
rule,  by  more  or  less  serous  effusion  into  the  joint. 

The  removal  of  such  cartilages  from  joints  calls  for  special  anti- 
septic precautions.  Before  the  incision  is  made  the  cartilage  should  be 
immobilized  in  a  sacculus  of  the  joint  by  transfixing  it  with  a  stout 
aseptic  needle.  After  the  removal  of  the  cartilage  the  capsule  of  the 
joint  should  be  sutured  separately  with  one  or  two  catgut  sutures 
before  closing  the  external  wound.  The  joint  should  be  immobilized 
for  at  least  a  week  or  two. 

Salivary  OlandB. — Chondroma  is  found  much  more  frequently  in 
connection  with  the  parotid  than  with  the  submaxillary  gland.  Of  12 
cases  of  chondroma  in  the  soft  tissues  observed  by  Brj'ant,  g  occurred 
in  the  parotid,  2  in  the  submaxillary,  and  i  in  the  leg.  Chondroma  is 
found  in  connection  with  the  salivary  glands  more  frequently  than  any 
other  benign  tumor.  Liicke  and  Konig  have  shown  that  the  tumor 
springs  from  the  capsule  of  the  glands  or  from  the  surrounding  con- 
nective tissue,  and  as  it  enlarges  it  grows  into  the  glands  and  becomes 
bound  up  with  the  gland-substance.  The  growth  of  such  tumors  is 
always  very  slow.  They  seldom  exceed  in  size  a  walnut.  They  are 
movable  and  lobulated,  and  displace  the  surrounding  tissues. 

The  proper  treatment  is  enucleation.  This  operation  requires  special 
care  In  the  removal  of  benign  tumors  of  the  parotid  gland,  in  order 
to  prevent  injury  to  the  facial  ner\e  and  to  Stensen's  duct.  The  ex- 
tcnial  incision  must  be  made  wilh  sjjecial  reference  to  these  structures, 
and  the  deep  dissection  must  be  made  between  two  dissecling-forceps. 
dividing  the  tissues  only  after  they  have  been  identified.  Incomplete 
removal  of  cartilaginous  tumors  is  very  often  followed  by  transforma- 
tion of  the  remnant  of  the  tumor  into  a  sarcoma.  A  ca.se  of  this  kind 
has  recently  come  under  the  writer's  observation.  A  chondroma  in 
the  parotid  gland  in  a  woman  thirty-five  years  of  age  had  existed  for 
twenty  years.      It  was  removed  partially  by  a  timid  surgeon.     Two 
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years  later,  when  the  case  came  under  the  care  of  the  writer,  there  was 
found  in  the  scar  and  involving  the  entire  gland  a  sarcoma  lai^r  than 
a  hen's  egg.  This  case  and  many  similar  cases  must  impress  the  sur- 
geon with  the  importance  of  a  careful  and  complete  removal  of  all 
cartilaginous  tumors  when  a  radical  operation  is  deemed  advisable. 

Teetiole. — In  rare  cases  the  testicle  is  the  seat  of  pure  and  of  mixed 
chondromata.  Kocher  recorded  eight  cases  of  pure  chondroma. 
O.  Weber  saw  a  case  of  congenital  chondroma  of  the  testicle.  The 
cartilage  is  usually  hyaline,  seldom  fibrous.  The  great  liability  of  chon- 
droma of  the  testicle  to  undergo  malignant  transformation  is  shown  by 
the  fact  that  in  half  the  cases  regional  and  general  infection  were 
noted.  Paget  reports  a  number  of  such  cases  in  detail.  The  tumors 
are  very  hard  and  lobulated,  with  softer  portions  between  the  nodules. 
Unless  the  tumor  is  very  small  enucleation  should  give  way  to  castra- 
tion. 

Ovary. — Chondroma  of  the  ovaiy  occurs  very  rarely  as  an  isolated 
separate  tumor.  Kiwisch  reported  two  cases  of  cartilaginous  tumors 
of  the  ovary,  but  only  in  one  case  was  the  diagnosis  corroborated  under 

the  microscope.  Klob  has  shown 
that  the  cartilage  in  such  tumon 
appears  in  the  form  of  lai^e  fen- 
estrated plates  in  the  periphery 
of  the  tumor,  or  forms  granular 
prominences,  or,  finally,  is  dis- 
seminated through  the  fibrous 
stroma  in  groups  of  cartilage- 
cells  the  size  of  a  pea. 

Connective  Tissue. — In  ex- 
ceptional  cases  chondromata 
occur  in  the  subcutaneous  and 
deep  connective  tissue  in  different 
parts  of  the  body.  Their  origin 
in  such  unusual  localities  must 
be  sought  in  displaced  matrices 
of  chondroblasts.  The  tumors 
are  met  with  most  frequently  in  situations  where  such  displacements  are 
most  liable  to  occur — that  is,  in  localities  in  close  proximi^  to  parts 
containing  cartilage  in  the  embiyo. 

Chondroma  Branohio^enes. — Chondromata  in  line  with  the  first 
branchial  tract  spring  from  displaced  islands  of  cartilage  derived  froa 
the  external  ear.     Some  of  the  cartilaginous  tumors  in  the  vicinity  '' 
the  hyoid  bone  may  derive  their  matrix  from  the  hyoid  bone  and  laij 
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as  suggested  by  Calleiider.  A  number  of  writers  have  described  acces- 
sory auricles  in  lines  of  the  branchial  tracts.  Beck  of  Chicago  recently 
described  such  a  case.  Some  of  these  isolated  islands  of  cartilage  have 
become  the  matrix  of  cartilaginous  tumors  the  .size  of  a  hen's  egg  and 
larger,  Heusing  describes  the  case  of  a  large  cystic  chondroma  of 
the  neck.  In  Schaffer's  case  the  tumor  was  of  the  size  of  an  egg, 
beneath  the  skin  on  the  side  of  the  neck.  Beck  described  a  case  of 
accessory  auricles  of  the  neck  in  a  man  forty-eight  years  old  (Fig.  396). 


Fia.  tgr-— ^»rtiljLge  rroin  Accntory  aunclanf  necV  (after  C.  Bech):  a. perichondrium^  ^,  ncwaTLiUBe-ccHft 
unJcr  penchondrium ;  £.  rvliculuni:  ^,  iibndt  cf  unUaKc^ccMb  turruundrd  ky  sttonid  ^.r  Abroui  iitiue- 

Hc  removed  a  particle  of  one  of  the  cartilaginous  masses  and  subjected 
sections  of  it  to  microscopical  examination.  The  sections  showed  the 
typical  structure  of  cartilage  {Fig.  297). 

In  the  majority  of  cases  of  branchiogenous  chondroma  the  matrix 
remains  latent  until  after  the  age  of  puberty,  as  in  most  of  the  fourteen 
cases  so  far  reported  the  tumors  did  not  develop  until  some  time  after 
puberty. 


XXI.    OSTEOMA. 


DeflnitioQ. — .-tti  r'Shvma  is  a  tumor  wkich  possesses  a  structure 
resembling  (hat  of  canrdlous  or  compact  bone,  produced  from  a  con- 
genital or  post-natal  matrix  of  osteoblasts.  Osteomata  occur  usually  in 
connection  with  somo  part  uf  the  skeleton,  but  tliey  are  also  found  in 
parts  and  organs  that  have  no  genetic  relations  witli  the  skeleton,  as  in 
the  pia  mater  and  the  brain.  It  is  doubtful  if  the  tumors  which  arc  not 
in  connection  with  bone  present  the  structure  of  bone  so  perfectly  as  do 
osseous  tumors  of  the  skeleton.  Fleischer  described  an  osteoma  of  the 
tendon  nf  the  ilio-psoas  muscle  in  which  he  found  tlic  Haversian  canals 
and  the  nicdiilUirj'  lis.suc  arranged  in  the  same  tj'pical  manner  as  in 
normal  bone.  In  another  heterotopic  osteoma  described  by  the  same 
author  the  tumor  was  situated  upon  the  inner  surface  of  the  dura  mater. 
In  both  instances  bone-production  was  traced  to  the  connective  tissue 
and  independently  of  the  presence  of  osteoblasts.  According  to 
FleischiiT*s  interpretation,  the  connective  tissue  at  the  scat  of  tumor- 
formation  became  more  vascular  and  presented  active  tissue-prolifera- 
tion, and  was  transformed  into  hyaline  masses  in  the  interior  of  which 
the  bone-cells  appeared.  The  hyaline  lunip^  beconie  coalcscent  and 
undergo  calcification.  Osteoblasts  were  active  in  the  further  develop- 
ment of  bone.  The  capacity  cif  connective  tissue  to  produce  bone 
has  been  recognized  for  a  long  time,  and  this  view  of  the  bone-pro- 
ducing power  of  connective  tissue  is  accejited  b\-  most  of  the  modem 
pathologists. 

A  distinction  must  be  made  between  calcification  and  ossification  of 
connective  tissue.  The  production  of  bone  is  carried  i^n  in  the  embryo 
by  a  distinct  and  specific  {xirt  of  the  niesoblast.  resulting  in  the  forma- 
tion of  the  skeleton  and  the  growth  of  bone,  and  the  production  of 
new  bone  can  take  place  only  from  a  matri.v:  of  cells  derived  from  the 
osseous  system.  The  displacement  of  ostiVi^em/ir  miifnWs  into  the  sur- 
rounding tissues  is  as  liable  to  occur  as  the  displaeement  of  ma/iiies  of 
epiilastic  and  hypoblastic  tissue.  Heterotopic  o.<.tciwi(tta  are  usually 
found  in  close  proximity  to  a  bone.  Heterotopic  matrices  of  oslcfblasts 
usually  result  in  imperfect  de'oeiopmcnl  of  the  tissue  of  the  tumor. 
Virchow  found  in  the  apex  of  the  lung  an  o.stcoma  i'  '  '  Haversian 
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canals  and  medullary  spaces  were  absent.  Steudener  found  a  number 
of  small  osteomata  near  the  trachea,  but  entirely  distinct  from  xts-  rings. 
Lesser  found  in  the  lung  an  osteoma  which  presented  under  the  micro- 
scope all  the  histological  elements  and  the  typical  .structure  of  bone. 

The  metaplastic  theory  concerning  the  origin  of  bone  is  no  longer 
tenable.  A  careful  etiological  distinction  must  also  be  made  between 
a  true  osteoma  and  an  exostosis.  The  origin  of  the  former  must  be 
restricted  within  the  limits  of  the  definition  to  a  growth  of  bone  from 
a  matrix  of  osteoblasts  either  in  the  bone  or  by  displacement  from  a 
bone,  while  the  latter  is  the  result  of  a  localized  or  diffuse  hypertrophy 
usually  following  a  reparative  process. 

Histoffenesis. — The  osteomata  representing  compact  bone  are  usu- 
ally found  upon  the  surface  of  bone,  and  they  appear  to  be  produced 
from  the  periosteal  osteoblasts,  as  in  the  case  of  bony  tumors  of  the 
flat  bones  of  the  skull  and  of  tlie  shafts  of  long  bones;  or  they 
begin  as  chondromata.  and  proceed  most  commonly  from  the  epiphys- 
eal lines  and  from  the  places  of  origin  of  ecchondroses.  The  latter 
group  of  tumors,  which  have  therefore  a  mode  of  origin  distinct  from 
the  preceding,  are  usually  pedunculated,  are  covered  with  cartilage, 
and  possess  a  cancellous  structure  continuous  with  that  of  the  bone 
from  which  they  arise.  Osteomata  from  a  displaced  matrix  of  osteo- 
blasts are  found  most  frequently  at  the  insertion  of  tendons.  Ossifica- 
tion of  the  deltoid  from  the  shouldering  of  arms  in  the  soldier,  ossi- 
fication of  the  adductors  of  the  thighs  in  cavalr>'mcn.  and  the  more 
difl"use  bone-formation  in  myositis  ossificans  do  not  belong  to  osteoma. 
but  occur  as  one  form  of  muscular  degeneration. 

Histology. — In  spongy  osteoma  (Figs.  398.  299)  the  cancellated 
structure  of  the  bone  is  well  shown  in  decalcified  stained  sections.  If 
the  tumor  starts  in  the  bone,  it  is  surrounded  by  a  zone  of  connective 
tissue  which  separates  it  from  the  surrounding  tissues.  In  the  ivory- 
like tumors  upon  the  surface  of  the  cranial  bones  and  the  shaft  of  the 
HK[  bones  the  lamellae  are  so  compact  that  the  medullary  spaces  and 
Tne  blood-vessels  cannot  be  identified.  The  section  of  such  a  tumor 
resembles  ivory  in  compactness.  In  periosteal  osteoma  the  tumor  is 
at  first  not  connected  with  the  underlying  bone,  and  at  this  stage  can 
readily  be  detached.  Later  the  surface  of  the  tumor  becomes  attached 
to  the  bone  and  receives  from  it  a  part  of  its  vascular  supply.  After 
the  union  has  become  complete  a  section  through  the  tumor  does  not 
show  the  line  where  the  union  was  effected. 

In  the  development  of  an  osteoid  chondroma  into  an  osteoma  the 
different  phases  of  transition  of  cartilage  into  bone-tissue  can  be 
observed.    Osteoma  is  almost  immune  to  tlic  different  regressive  meta- 
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morphoses  which  have  been  described  in  connection  with  the  other 

benign  mcsoblastic  tumors.  • 

Transformation  of  an  osteoma  into  a  sarcoma  has  never,  to  the 
writer's  knowledge,  been  observed. 

Anatomical  VarietieB. — Osteoma  diotim  or  eburnetim  resembles 
ivury  by  its  liardness ;  it  is  found  most  frequently  upon  the  outside 
of  the  skull.  Osteoma  spongiosum  resembles  the  cancellated  structure 
of  bone,  and  usually  takes  its  origin  from  the  epiphyses  of  the  long 
bones.  As  the  tumor  is  usually  covered  with  a  tlun  crust  of  cartilage, 
Virchow  used  the  term  exostosis  cartilagima.  Enostosis  is  a  term 
applied  to  a  bony  tumor  which  originates  in  the  interior  of  a  bone. 
Exostosis  apophytka  is  a  term  introduced  by  Vircliow  to  denote  the 
origin  of  a  bony  tumor  in  a  tendon  independently  of  the  bone  to  which 
it  is  attached.  A  tuberous  osteoma  is  an  osseous  tumor  w'n^n  a  con- 
tracted, pedunculated  base,  as  is  the  case  in  osteomata  of  the  frontal 
sinus,  the  antrum  of  Highmorc,  and  the  orbit.  Callus  Inxurians  is  a 
term  used  to  designate  an  osteoma  produced  at  the  scat  of  a  fracture 
(Van  Hcekevcn). 

Symptoms  and  Diagnosis. — An  osteoma  always  grows  very 
slowly,  and  becomes  stationary  after  it  has  reached  a  certain  limited 
size.  It  is  not  attended  by  pain  or  by  tenderness.  The  slow  growth 
and  the  absence  of  pain  and  tenderness  distinguish  it  from  inflamma- 
tory swellings  of  bone.  Sarcoma  of  bone  is  usually  a  painless  affection, 
but  it  increases  in  size  more  rapidly  than  osteoma,  and  its  growth  is 
progressive.  Osteoma  is  frequently  a  multiple  affection  hke  chondroma, 
while  sarcoma  as  a  primary  disease  of  bone  seldom  if  ever  appears 
except  as  an  isolated  tumor.  The  diflerential  diagnosis  between  an 
osteoma  and  a  chondroma  can  often  be  made  only  by  resorting  to 
akidopeirasty. 

Prognosis. — The  prognosis  in  osteoma  is  always  favorable.  Trans- 
formation into  sarcoma  does  not  take  place,  and  regressive  metamor- 
phosis of  any  kind  is  almost  unknown.  In  the  female,  pelvic  osteomata 
may  become  a  source  of  danger  to  life  by  interfering  with  the  passage 
of  the  child  through  the  pelvis.  As  the  osteoma  rarely  attains  great 
size,  ulceration  of  the  skin  is  seldom  observed.  Osteomata  in  mucous 
cavities  occasionally  necrose  and  give  rise  to  a  continuance  of  sup- 
puration until  they  are  removed  by  operation.  Osteoma  of  the  orbit 
by  displacing  the  eyeball  may  cause  impairment  of  vision  and  expose 
the  eye  to  destructive  inflammation  from  exposure. 

TreatmBnt. — The  indications  for  surgical  interference  in  the  treat- 
ment of  osteoma  are  the  same  as  in  chondroma.  This  statement 
should  be  modified  in  so  far  that  operative  removal  is  less  urgently 
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demanded  in  osteoma  than  in  chondroma,  because  in  chondroma  Uiere 
is  some  Hability  of  the  tumor  undergoing  malignant  transformation, 
which  is  not  the  case  in  osteoma.  The  remo\'al  of  an  osteoma  of  bone 
should  be  done  either  with  a  fine  saw  or  with  a  shaq>,  thin  chisel. 

Topography. 

Cranial  Bones. — The  cranial  bones  are  the  most  frequent  seat  of 
osteoma  durum,  or  ivory  exostosis.  The  tumors,  which  arc  occasion- 
ally multiple,  are  found  most  frequently  upon  the  frontal  bone, 
especially  at  or  near  the  superciliary  arch.  The  tumors  are  smooth 
with  a  wide  base,  and  the  overlying  skin  is  usually  intact.  In  con- 
sequence of  a  trauma  or  of  the  application  of  irritating  salves  or 
lotions  ulceration  of  the  skin  will  occasionally  ensue. 

Osteomata  of  the  cranial  bones  must  be  distinguished  from  syphilitic 
exostosis  by  a  careful  inquiry  into  the  history  of  the  case  and  by  the 

exclusion  of  all  signs  and  symp- 
toms suggestive  of  an  inflam- 
matory origin.  The  removal 
ijf  such  tumors,  in  the  absence 
of  complications  such  as  shown 
in  Figure  300.  is  usually  done 
only  for  cosmetic  considerations. 
If  an  operation  is  decided  upon, 
it  should  be  performed  under 
strictest  antiseptic  precautions, 
with  a  view  of  obtaining  primary 
healing  of  the  wound  and  of 
preventing  necro.sis,  and  pos- 
sibly also  pyemic  complications, 
which  might  result  from  sup- 
purative infection.  The  tumor 
should  be  well  exposed  by  a 
semilunar  incision  following  its 
Vic.  jw-ctMiB.  durt.m  ..( ih.  fH,n«i^..<!  wi,h  hasc.     AftcT   reflecting   all   the 

•uperlicJvl  ulceration  (aflcF  1'»l(i[}      Tumor  rcmuvEd  Ly    gQft      tlsSUCS    WLth    tile     skln-flaD 
■•■"'Of'  .  .         .  ,        •  , 

the  tumor  should  with  a  very 
fine  saw  be  sawed  ofl^  even  with  the  surrounding  bone.  For  this  pur- 
pose the  writer  prefers  a  scroll  saw  to  the  metacarpal  or  butcher's  saw. 
By  using  the  scroll  saw  the  cut  surface  can  be  made  to  correspond 
with  the  outlines  of  the  surface  occupied  by  the  tumor.  After  all 
hemorrhage  ha.s  been  arrested  the  soft  parts  are  replaced  carefully  and 
are  sutured  with  fine  catgut  or  witli  horse-hair.     The  wound  should  be 


OSTEOMA. 


439 
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sealed  with  cotton  and  iodoform  collodion,  over  which  an  elastic  com- 
press is  to  be  applied  for  the  purpose  of  keeping  the  flap  in  uninter- 
rupted contact  with  the  sawn  surface  of  the  bone.  In  GhvV  Ilosfiital 
Reports  for  1S64  four  cases  of  ivory  exostosis  of  the  skull  are  described. 
In  all  of  them  the  tumors  were  removed  with  a  fine  saw,  as  they  were 
too  hard  to  chisel. 

The  internal  surface  of  the  skull  is  occasionally  the  seat  of  an 
osteoma.  The  small  conical  exostoses  which  Virchow  describes  as  occa- 
sionally growing  from  the  upper  surface  of  the  baiiilar  process  into  the 


Fig,  30a  — OilHrma  nf  ihr  Tronlal  ntiiuK  (after  P^geE). 

cranial  cavity  are  ossifications  of  outgrowths  of  cartilage  connected  with 
the  basicranial  synchondrosis,  and  a  thin  layer  of  cartilage  often  remains 
on  the  surface  of  the  tumor.  Osteomata  have  been  found  upon  the 
inner  surface  of  nearly  all  the  cranial  bones,  but  more  especially  upon 
the  *"'        '     Endocrania!  osseous  tumors,  when  they  reach  consider- 
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able  size,  disturb  the  function  of  the  brain  by  causing  irritation  and 
pressure-atrophy,  which  are  frequently  manifested  by  well-defined  focal 
symptoms. 

Frontal  Sinus. — Osteomata  of  the  frontal  sinus  belong  to  the 
tuberous  variety.  Their  origin  from  islands  of  persistent  cartilage  has 
been  described  fully  by  J.  Arnold.  A  very  intere-sting  specimen  rep- 
resenting an  osteoma  in  this  locality  has  been  preserved  in  the 
museum  of  the  Royal  College  of  Surgeons,  London.  Many  of  these 
tumors  extend  into  the  orbit,  and  others  sometimes  enter  the  cranial 
cavity  through  the  orbital  roof.  The  tumor  in  this  locality  sometimes 
attains  a  very  large  .size,  growing  externally  and  in  the  direction  of 
the  cranial  cavity.  One  of  the  largest  specimens  of  this  kind  is  in 
the  Museum  of  the  University  of  Cambridge.  England.  Clark,  who 
examined  this  tumor,  found  in  the  hardest  parts  neither  Haversian 
canals  nor  lacuna: ;  in  the  less  hard  parts  the  canals  were  very  targe 
and  the  lacunx  were  not  arranged  in  circles  around  them ;  and  every- 
where the  lacuna:  were  of  irregular  or  distorted  forms.  In  a  case 
examined  by  Turner  the  bony  growth  from  the  inner  table  and  orbital 
plate  of  the  left  fronUil  bone,  which  had  a  knotted,  irregular,  cerebral 
surface,  Gtu.sed  a  considerable  indentation  in  the  anterior  part  of  the 
left  frontiil  lobe  of  the  cerebrum.  In  the  absence  of  suppurative  in- 
flammation of  the  frontal  sinus  the  presence  of  the  tumor  is  indicated 
by  an  exi>aiisi«n  of  the  anterior  wall  of  the  sinus  and  by  displacement 
of  the  eye  if  the  tumor  ha.s  extended  in  the  direction  of  the  orbit. 
Headache  and  focal  symptoms  would  {>oint  to  the  extension  of  the 
tumor  toward  the  crani;ii  cavity. 

Suppurative  in(Iannn:Uii)n  oftun  results  in  det;ichment  of  the  pedicle 
of  the  tumor,  when  the  ustcimia  becomes  a  se(|utstrum  in  the  suppu- 
rating cavity.  Castas  of  this  kind  hiivc  been  described  by  Dolbeau, 
Volkmann,  Ikidal,  Fent^er,  Sucin,  and  Konij;. 

An  osteoma  larj^e  enout^h  to  e.\]>imd  tin:  frontal  sinus  should  be 
removed  by  operation.  The  operation  is  not  a  difficult  one  if  the 
osteoma  has  necrosed.  In  such  cases  the  anterior  wail  of  the  sinus  is 
resected  with  the  chist:!  and  the  loose  sc<jiicstrum  is  extracted,  after 
which  the  cavity  is  carefully  difiiifected,  dniina^'c  into  the  nasal  cavity 
is  established,  and  the  wound  is  suuired  witli  Uil-  exception  of  the 
lower  angle,  which  is  used  as  an  addilional  ])oint  for  drainage.  If  the 
osteoma  remains  attached,  its  removal  is  aUendcd  by  more  difficulty 
and  requires  a  larger  opening.  In  such  casus  it  wouUi  be  advisable 
make  a  temporary  resection  of  the  anterior  wall  of  the  frontal  si' 
in  order  to  prevent  the  unsightly  deformity  wliicli  follows  the  lo! 
so  much  bone.     The  pedicle  of  the  tumor  sliould  be  traced  care 
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to  iu  point  of  attachment  to  the  bony  wall  of  the  sinus,  when  it  is 
severed  with  a  chisel. 

Bxtsmal  Meatus. — Osteomata  of  the  external  meatus,  which  are 
not  uncommon,  are  of  importance,  as  they  are  apt  to  obstruct  the 
meatus  and  cause  deafness.  The  tumors  always  spriny  from  an  island 
of  cartilage-tissue;  these  islands  are  present  in  great  numbers  during 
the  development  of  the  external  ear.  Seligmann  has  given  a  very 
accurate  description  of  osteoma  of 
the  external  meatus.  If  the  tumor 
encroaches  sufficiently  upon  the 
meatus  to  threaten  deafness,  it 
should  be  removed  with  a  small 
chisel  and  a  hammer  after  detach- 
ing from  it  freely  the  surrounding 
soft  tissues. 

Jaws. — Osteoma  of  the  jaws  is 
of  very  rare  occurrence,  and  some 
of  the  tumors  described  as  such 
have  been  cases  of  odontoma.  The 
tumor  may  appear  as  an  enostosis 
or  an  exostosis,  and  usually  belongs 
to  the  hard  variety.  Removal  is 
necessary  only  if  the  tumor  inter- 
feres with  speech  or  with  mastica- 
tion or  if  it  causes  an  unsightly  deformity.  In  the  case  of  symmetrical 
osteomata  of  the  upper  maxillse  described  by  Hutchinson  the  tumors 
had  taken  their  starting-point  from  the  nasal  processes  (Fig.  303). 
Paget  describes  a  specimen  of  an  osseous  tumor  of  the  lower  jaw.  The 
tumor  appeared  as  a  nodulated  mass  nearly  three  inches  in  diameter, 
invested  the  right  angle  of  the  jaw,  and  was  in  its  whole  substance  as 
hard  and  as  heavy  as  ivory.  He  refers  to  another  specimen  in  which 
ivory-like  osseous  tumors  were  formed  in  connection  with  tlie  outer 
and  inner  surfaces,  especially  the  latter,  close  to  the  alveolar  border. 
Osseous  tumors  of  the  jaws  are  more  frequent  in  the  lower  animals 
than  in  man.  The  antrum  of  Highmore  and  the  nasal  processes  of  the 
superior  maxillie  are  sometimes  the  scat  of  large  and  disfiguring  osseous 
tumors. 

Brain. — Heterotopic  osteomata  are  occasionally  found  in  the  brain. 
Some  of  these  tumors  are  connected  with  the  meninges ;  others  have 
their  origin  in  the  brain  independently  of  its  envelopes.  These  tumors 
spring  from  a  displaced  matrix  of  cartilage-tissue  or  of  osteoblasts.' 
Maschede  describes  an  osteoma  which  was  attached  to  the  pia  and 
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which    produced   epilepsy   and   idiocy.      Bidder    Tound    an   irregular 
denticulated  osteoma  four  centimeters  in  diameter  in  the  left  corj)us 

striatum.  The  patient  was  the  subject  of 
contracture  of  the  left  arm  and  leg  since 
infancy,  the  left  leg  being  shortened  two 
centimeters.  In  the  case  reported  by 
Ebstein  the  tumor  was  located  in  the 
ccrfbellum  and  produced  no  symptoms. 
In  operations  upon  the  brain  for  epilepsy 
or  other  focal  or  cerebral  symptoms 
osteoma  as  a  possible  cause  should  be 
remembered. 

Epiphyses  of  the  Loner  Bones. — By 
far  the  greatest  number  of  osteomata 
occur  in  the  epiphyses  of  the  long  bones. 
Their  origin  is  similar  to  that  of  chon- 
drom.ila  in  the  same  locality,  only  that  in 
this  instance  the  chondroblasts  undergo  a 
higher  degree  of  development  and  the 
chondroma  is  transformed  into  an  osteo- 
ma. Symc  met  with  cases  of  epiphyseal 
osteoma  in  which  the  tumor  was  sur- 
rounded by  a  sort  of  synovial  capsule ;  in 
other  cases  the  tumor  projects  into  thcjoinL 
Epiphyseal  osteomata  are  often  multiple  like  the  chondromata,  and 
are  nearly  always  covered  by  a  thin  crust  of  cartilage,  resembling  in 
this  respect  the  articular  extremities.  The  tumors,  which  are  composed 
of  cancellous  bone-tissue,  arc  often  supplied  on  their  surface  with  a 
bursa  interposed  between  the  tumor  and  the  fascia,  tendons,  or  muscles 
overlying  it.  Occasionally  an  osteoma  is  pedunculated,  and  frequently 
it  has  a  broad  base.  The  tumors  are  painless,  but  they  often  produce 
pain  by  pressing  on  adjacent  nerves. 

A  favorite  locality  for  osteoma  is  above  the  inner  condyle  of  the 
femur  (Fig.  304),  close  to  the  insertion  of  the  adductor  magnus.  In  this 
locality  the  tumor  is  peculiarly  apt  to  acquire  a  narrow,  pedunculated 
base.  The  pedicle  of  such  a  tumor  may  occasionally  fracture,  as  hap- 
pened in  the  cases  reported  by  Paget  and  Lawrence.  Epiphyseal 
osteomata,  unless  of  great  size,  seldom  interfere  with  the  functions  of 
adjacent  parts,  and  unless  this  is  the  case  operative  treatment  is  contra- 
indicated. 

Muscles  and  Tendons. — Osteomata  are  occ.isionally  found  in 
parts  as  distinct  and  discontinuous  tumors  invested  with  capsulei 
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connective  tissue.  Paget  refers  to  a  tumor  of  soft  cancellous  tissue 
occupying  the  dorsal  surface  of  the  trapezial  and  scaphoid  bones,  com- 
pletely isolated  from  them  and  from  all  the  adjacent  bones.  In  the 
museum  of  St.  George's  Hospital,  London,  is  a  tumor  formed  of  com- 
pact bony  tissue  that  lay  over  the  palmar  aspect  of  the  first  metacarpal 
bone,  loosely  imbedded  in  the  connective  tissue,  and  easily  separated 
from  the  flexor  tendons  of  the  fingers. 

Exostoses  tendine:E  have  frequently  been  observ'ed.  The  bony 
growth  originated  in  the  tendon,  independently  of  the  bone  to  which 
the  tendon  was  attached.  Folk  removed  an  exostosis  apophytica  which 
was  attached  with  a  broad  base  to  the  sacrum  and  which  terminated 
in  a  conical  projection  several  inches  in  length  in  the  gluteus  maximus. 

Seat  of  Fracture. — Under  certain  circumstances  the  callu.s  in  the 
repair  of  a  fracture  is  so  profuse  that  a  large  bone-tumor  remains  after 
consolidation  has  been  completed.  Van  Heerkeven  .npplied  to  this 
condition  the  term  callus  luxunaits,  A  good  example  of  this  condition 
is  furnished  by  the  bony  hyperplasia  which  often  occurs  around  a  frac- 
tured rib  in  a  lower  animal.  Such  enormous  permanent  callus-forma- 
tion has  been  observed  by  Konig  and  others  as  one  of  the  remote 
results  of  fracture.  In  some  cases  it  has  been  impos.siblc  to  make 
a  differential  diagnosis  between  an  osteoma  at  the  seat  of  fracture  and 
an  osteo- sarcoma.  The  tumor  under  such  circumstances  springs  from 
a  post-natal  matrix  of  osteoblasts  produced  by  the  injury.  The  differ- 
ence between  a  superabundant  callus  and  an  osteoma  at  the  seat  of 
a  fracture  is  that  in  the  former  case  the  provisional  callus  disappears 
or  is  at  least  greatly  diminished  in  size,  while  an  osteoma  remains  per- 
manently as  a  bone-tumor.  The  operative  removal  of  such  an  osteoma 
may  become  necessary  if  the  tumor  implicates  important  muscles,  ves- 
sels, or  nerves.  An  operation  should  not  be  undertaken  until  by  the 
clinical  course  the  true  nature  of  the  tumor  has  been  revealed,  by 
which  means  only  is  it  possible  to  make  a  differential  diagnosis  between 
a  superabundant  provisional  callus,  an  osteo -sarcoma,  and  an  osteoma. 

Orbit. — Osteoma  of  the  orbit  occurs  cither  as  a  primary  tumor, 
when  it  is  attached  to  the  bony  wall  of  the  orbit,  usually  on  the  nasal 
side,  or  the  tumor  reaches  the  orbit  from  the  frontal  sinus  or  from  the 
antrum  of  Highmore.  In  the  latter  case  the  appearance  of  the  tumor  in 
the  orbit  is  usually  preceded  by  signs  and  symptoms  which  point  to  its 
primary  location  in  either  of  the  adjoining  cavities.  In  a  case  of  orbital 
osteoma  that  recently  came  under  the  observation  of  the  writer,  con- 
siderable exophthalmus  was  observed  and  the  eye  was  displaced  out- 
ward. Beneath  the  orbital  arch  a  hard  tumor  could  be  felt  under  the 
upper  eyelid,  at  the  inner  angle.     The  tumor,  which  was  exposed  by 


incision  along  the  superciliary  arch,  was  an  inch  and  a  half  in  length, 
and  was  attached  to  the  inner  wall  of  the  orbit  by  a  contracted,  almost 
pedunculated,  base.  The  tumor  was  detached  from  the  bony  wall  with 
a  narrow  chisel,  and  was  removed  without  inflicting  any  injury  upon 
the  more  important  contents  of  the  orbit  The  eye  after  the  operation 
gradually  resumed  its  normal  position.  If  the  tumor  is  located  pri- 
marily in  the  frontal  sinus  or  in  the  antrum  of  Highmore,  its  removal 
nust  be  preceded  by  a  temporary  resection  of  the  anterior  wall  of  the 
ivity  in  which  it  is  located. 

By*.— Schiess-Gemuseus  collected  eight  cases  of  osteoma  of  the 
vball.  In  each  case  the  tumor  occupied  the  elastic  lamella  and  the 
ioroid  capillaries. 

Bubungiial  Osteoma. — The  last  phalanx  of  the  great  toe  is  not 
infrequently  the  seat  of  a  subungual  osteoma.  It  always  grows  on  the 
margin,  and  usually  on  the  inner  margin,  of  this  bone.  The  tumor 
projects  under  the  edge  of  the  nail,  lifting  it  up,  and  thinning  the  skin 
that  covers  it  until  an  excoriated  surface  is  presented  at  the  side  of 
the  nail.  The  growth  of  the  tumor  is  usually  very  slow,  and  when  it 
has  reached  a  diameter  of  from  one-third  to  one-half  an  inch  it  becomes 
stationary.  The  extirpation  of  subungual  osteoma  with  cutting-forceps 
must  be  preceded  by  partial  or  complete  removal  of  the  nail. 
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XXII.   ODONTOMA. 

Definition. — Ah  odonloina  is  a  tumor  composed  of  denial  tissue  in 
varying  proportiotis  and  in  different  degrees  of  development,  arising  from 
teeth-germs  or  from  teeth  still  iti  tlie  process  of  growth.  This  definition 
and  the  description  of  the  different  varieties  are  gleaned  from  Sutton's 
excellent  work  on  Tumors,  which  contains  the  most  accurate  account 
of  tumors  of  dental  origin. 

Sutton's  Classification  of  Dental  Tumors. — 

1.  Epithelial  odontome,  from  the  enamel-organ. 

2.  Follicular  odontome, 

3.  Fibrous  odontome, 

4.  Cementome, 

5.  Compound  follicular  odontome, 

6.  Radicular  odontome,  from  the  papilla. 

7.  Composite  odontome,  from  the  whole  gum. 

1.  Bpithelial  Odontomee. — These  tumors  occur,  as  a  rule,  in  the 
mandible;  but  they  have  been  observed  in  the  maxilla  (Sutton).  They 
are  encapsulated  and  contain  numerous  small  cysts.  In  color  they 
resemble  myeloid  sarcoma,  for  which  they  have  been  mistaken.  They 
consist  of  branching  and  anastomosing  columns  of  epithelium,  portions 
of  which  form  alveoli.  Although  they  may  occur  at  any  age,  they 
are  most  frequent  at  the  age  of  puberty. 

2.  Follicular  Odontomes. — ^Thc  follicular  odontomcs  are  the  dcn- 
tigerous  cysts.  They  occur  commonly  in  connection  with  teeth  of  the 
permanent  set,  and  especially  with  the  molars.  The  tumors  often 
attain  large  si^e.  The  wall  of  the  cyst  may  be  very  thin,  so  that  it 
crepitates  under  pressure.  The  cavity  contains  a  viscid  fluid  and  the 
encysted  tooth,  which  is  often  imperfectly  developed. 

Dentigerous  cysts  rarely  suppurate.  Three  ca.ses  of  follicular  odon- 
tome have  come  under  the  writer's  observation.  In  one  case  the  cyst 
was  as  large  as  an  orange,  and  contained  an  imperfectly  dcvelojied 
molar  tooth  and  a  clear  viscid  fluid.  In  the  second  case  a  fistulous 
opening  led  into  the  bone  above  the  permanent  molars,  and  necrosis  of 
the  maxilla  was  suspected.  The  patient  had  been  treated  for  a  long 
time  for  suppuration  of  the  antrum.  At  the  bottom  of  the  cyst  part 
of  a  molar  tooth  was  found. 
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A  follicular  odontomc  invariably  occurs  in  connection  with  teeth  the 
eruption  of  which  is  retarded  or  prevented  owing  to  their  being  devel- 
oped in  an  abnormal  position,  whereby  they  become  impacted  by  the 
surrounding  bone.  These  tumors  appear  at  a  period  of  life  succeeding 
that  at  which  the  alveolar  portions  of  the  maxtllx  are  in  a  state  of 
active  development,  in  which  they  readily  furnish  an  amount  of  bone 
sufficient  to  perfectly  envelop  the  tooth.  The  capsule  of  the  tooth,  the 
remains  of  the  enamel-organ,  has  been  shown  by  Tomes  to  be,  after 
the  calcification  of  the  enamel,  quite  free  and  detached  from  that  struc- 
ture, and  therefore,  being  attached  only  to  its  surroundings,  will  be 
carried  away  from  the  surface  of  the  enamel  with  them ;  there  will 
thus  be  left  a  space  into  which,  as  a  matter  of  course,  serous  fluid  must 
under  atmospheric  pressure  be  effused,  and  thus  there  is  formed  a 
cyst,  the  walls  of  which  will  be  the  dental  capsule,  including  the  pro- 
jecting crown  of  the  tooth  (Coleman). 

3.  Fibrous  Odontonies. — ^The  fibrous  capsule  of  a  tooth,  composed 
of  an  outer  firm  wall  and  an  inner  loose  layer  of  tissue,  may  become 
thickened,  constituting  with  the  contained  tuoth  a  fibrous  odontome. 
Such  a  tumor  is  often  mistaken  for  a  fibroma,  especially  if  the  tooth  be 
small  and  ill-dcvclopcd.  Under  the  microscope  fibrous  odontomes  pre- 
sent a  laminated  appearance  with  strata  of  calcareous  matter.  Rickets 
appears  to  play  an  important  part  in  the  production  of  fibrous  odontomes. 

4.  Cementomes. — A  cumcntomc  is  a  fibrous  odontome  which  has 
undefijnnc  ossification.  The  tooth  in  such  cases  is  encapsuled  in  a 
mass  of  cenieiitomu.  Ccincnlunics  occur  most  frequently  in  horses. 
Tomes  describes  a  tumor  of  this  kind  which  wetjfhcd  ten  ounces. 
Sutton    refers  to  one  wJiich    wcij^hed   seventy  ounces. 

5.  Compound  Follicular  Odontomes. — "  If  tJie  liiickened  capsule 
ossifies  sporadically  instead  uf  <w  wi/ssr.-.i  ciirioiis  condition  is  brought 
about,  for  the  tumor  will  tJit'ii  contain  a  number  of  small  teeth  or  den- 
ticles consislin^;  of  ccnientum  or  of  deiitinu.  or  even  ill-slia])cd  teeth 
composed  of  three  dental  elements — ccinciituin,  ilentinc,  and  enamel  " 
(Sutton).  As  many  as  four  humhvd  denlicle';  have  been  found  in  a 
single  tumor.  Tumor.s  of  this  character  have  been  seen  in  the  human 
subject.     Tellander  met  with  a  ca^^e  in  a  woman  a;,'ed  Iweiily-seven. 

6.  Radicular  Odontomes. — "  This  term  is   a])[)lied   to  odontonies 
which  arise  after  the  crown  or  the  root  has  been  coinpK'ted  and  w 
the  roots  are  in  the  process  of  formation  "  {.^^iiltoiiY     In  the  .tpecii* 
represented  in  Figure  305  the  outer  layer  fif  the  tumor  is  eoniposf 
cementum;  within  thi,s  is  a  layer  of  dentine,  deficient  in  the  lower 
of  the  tumor;  and  inside  this  dentine  is  a  n'  '^f  calcified  ])idp 
number  of  radicular  odontomes  have  b  i;d   in  the  hi 
subject     Suppuration  is  a  common  cor  these  tumo 
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7.  Composite  Odontomes. — These  are  hard  tooth-tumors  which 
bear  little  or  no  resemblance  in  shape  to  teeth,  but  which  occur  in  the 
jaws.  The  tumors,  which  consist  of  a  disordered  conglomeration  of 
enamel,  dentine,  and  cementum,  arise  from  an  abnormal  growth  of  all 


Fic.  y^i  — R^idlcular  odotiiome  from  human  HuUjeti  {aflcr  Salter | :  a  (tiihdcnu  Lhe  DAiUfat  «■»  or  ihc, 

tpccimen. 

tile  elements  of  a  tooth-germ  (Fig,  306).  In  the  majority  of  cases  the 
tumors  arc  composed  of  two  or  more  tooth-germs  indiscriminately 
fused  (Sutton).  It  is  supposed  that  odon- 
tomes arc  more  frequent  in  the  lower  than 
in  the  upper  jaw.  but  there  is  good  ground 
for  the  belief  that  many  such  tumors  have 
been  described  as  exostoses  of  the  antrum. 
The  diagnosis  of  dental  tumors  is  very 
obscure,  and  in  consequence  of  faulty 
diagnosis  uselessly  severe  operations  have 
often  been  performed  for  the  removal  of 
tumors  of  this  kind.  It  is  important  to 
examine  solid  and  cystic  tumors  of  the 
jaws,  especially  if  they  occupy  the  site  of  tooth-germs,  with  special 
reference  to  their  possible  dentiil  origin.  A  diagnosis  once  made,  a 
successful  operation  can  be  perfomied  with  little  mutilation.  The  bone 
surrounding  the  tumor  is  removed  by  subperiosteal  resection,  when  the 
tumor  can  be  enucleated  or  removed  with  gouge  and  mallet.  The 
cavity  is  tamponed  for  a  few  days  with  iodoform  gauze. 


a  youniE  lolly  ^Rckl  cighicEn .  iip^iiirol  utt 
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XXIIl.    ANGIOMA. 

ieflniraon. — At  angiotna  is  a  tumor  <oni posed  of  bhod-vcsseh  pro- 
ducid  /ram  a  mnlrix  of  angiobiasls.  Aiigiomata  were  formerly 
described  as  "teleangiectasia,"  "angioteleclasia,"  "angioma  pleni- 
forme,"  "  erectile  tumors,"  and  "  nxvi."  Virchow  included  all  vascular 
tumors  under  the  head  of  angioma.  Tumors  composed  of  lymphatic 
vessels  are  called  "  lymphangioma,"  to  distinguish  them  from  tumors 
composed  of  blood-vessels,  and  this  is  what  is  generally  understood 
by  the  unqualified  term  "angioma."  The  definition  excludes  from 
this  class  of  tumors  all  swellings  caused  by  dilatation  of  pre-existing 
bloofl-vessets,  aneurysm,  and  varicose  veins.     The  angiomatous  tumor 


Fig.  307 — AngloDU  uf  longur.  •Iiowinit  nc«tf-fotnie,l  bloud-ipacM  rn-l  y«  In  coaiKHtoa  with  pns 
e»itiii[  vcHili-  \'  3;a  (Surglial  Clink.  Rmh  Medical  CallegE,  Chiciga):  a,  (ncloblMI.*  »,  wwly-foniwd 
tpoca  filled  iv>th  deUcALc  fibrous  neiwork  and  amarpliDus  mplctinl. 

is  composed  of  new  blood-vessels  which  are  in  communication  with 
the  adjacent  vessels,  interstitial  tissue  composed  of  the  pre-existing 
tissues  in  which  the  tumor  develops,  and  the  blond  contained  in  the 
vascular  spaces.     The  size  of  the  tumor  is  very  variable  at  different 
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times  and  under  difTerent  circumstances,  according  to  the  anatomical 
structure  of  the  vessels  and  the  amount  of  blood  the  vessels  contain, 

HiBtogenesis. — Weil  in  a  study  of  the  growth  of  angioma  came 
to  the  conclusion  that  the  origin  of  new  blood-vessels  is  as  variable  as 
is  the  formation  of  new  embryonal  vessels.  He  found  projecting 
from  the  wall  of  old  and  new  capillary  blood-vessels  streaks  of  proto- 
plasm which  showed  nucleated  projections  which  in  the  course  of  time 
became  laminated  and  were  traversed  by  blood  from  the  pre-existing 
vessels.  In  other  places  he  found  proliferation  of  the  endotheiial  cells 
which  formed  buds  and  projected  into  the  surrounding  tissues.  These 
masses  of  endothelial  cells  form  new  vessels  by  the  formation  of  hollow 
spaces  which  communicate  with  the  vessels  from  which  they  originated. 
Rokitansky  has  seen  and  described  the  formation  in  the  connective 
tissue  of  blood-spaces  discondnuous  with  pre-existing  blood-vessels, 
and  which  only  later  entered  into  communication  with  them  (Fig.  307). 
In  a  case  of  pulsating  cavernous  tumor  of  the  spleen  Langhans  noticed 
an  extraordinary  proliferation  of  the  endothelium  of  the  venous  spaces, 
and  to  this  proliferation  he  ascribes  the  growth  of  the  tumor,  in  oppo- 
sition to  the  theory  advanced  by  Rindflcisch,  and  the  illustrations 
which  accompany  his  paper  appear  to  justify  his  conclusions.  If  the 
matrix  of  angioblasts  forms  a  part  of  the  vessel-wall,  the  new  blood- 
ve.ssels  are  formed  by  budding,  and  are  in  communication  with  the  pre- 
existing vessel  from  the  beginning.  If  the  angioblasts  have  become 
displaced  into  the  connective  tissue,  the  tumor-tissue  becomes  vascular 
after  the  new  blood-spaces  have  formed  a  communication  with  the  pre- 
existing vessels. 

Histology.— Angioma  is  closely  related  to  endothelioma,  as  its 
cellular  elements  possess  the  shape  and  arrangements  of  their  mother- 
soil.  The  angioblasts  are  a  modified  form  of  fibroblasts.  Their  intrin- 
sic function  is  to  produce  new  blood-vessels. 

In  the  growth  of  normal  blood-vessels  the  angioblasts  furnish  the 
essential  tissue- elements  of  blood-vessels ;  the  blood-vessels  reach  their 
requisite  normal  size,  when  the  process  becomes  stationary.  The  angio- 
blasts from  which  an  angioma  develops  observe  no  such  limitation  of 
function  ;  their  function  is  a  progressive  one,  and  their  product  of  tissue- 
proliferation  results  in  the  formation  of  atypical  blood-vessels  which  are 
not  required  by  the  part  in  which  they  are  produced,  and  which  con- 
stitute the  essential  tumor-tissue.  The  vascular  spaces,  whether  capil- 
lary, venous,  or  arterial,  are  lined  with  endothelial  cells  the  product  of 
the  angioblasts.     In  a  growing  angioma  new  blood-«i  '""tinuc  to 

form,  and  again  enter  into  communication  with 
(F'g-  308).     As  the  blood-spaces  arc  formi 
» 
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intima  from  the   angioblasts,  active  proliferation   takes  place   in  the 
remaining  tissues  of  the  vessel-wall.     Connective  tissue  and  muscle^ 


Fki.  ibS,— AnEbma  of  the  Uacli;  <  i  lo  fSiirglcol  Clintc,  Ruth  Medical  CoUiie.  Chiu|Dj:  •>,  wall  of  blood- 
■pacn,  /•,  ncvrly-rDTincd  blood4iiBca. 

fibres  derived  from  the  pre-existing  blood- vessels  are  produced,  form- 
ing the  outer  and  middle  coats  of  the  new  vessels  (Fig.  309).     The 


Pic.  309.- Angioma  Dftlb,  tbowliig  niw  vMieUwaUi  X  no  (SuTglol  OInic.  Ruih  Mcdiol  College.  Chi-, 
ago);  d,  iailmn;  h,  advehtiitH  ;  £,  prolkfctaitng  CBll'aTca*  la  ihe  jncdiA. 

limits  of  the  tumor,  as  in  all  benign  growths,  are  well  defined,  as  will^ 
be  seen  in  Figure  310, 

Angioma  as  a  component  part  of  other  tumors  gives  rise  to  the 
different  combination  tumors  in  which  thi;  angiomatous  part  so  often-l 
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constitutes  what  imparts  to  the  tumor  its  most  serious  clinical  aspects, 
as  in  angio-hpoma,  angio-fibroma.  angio-adenoma,  angio-sarcoma.  and 
angio-carcinoma.  The  communication  of  all  angiomata  with  blood- 
vessels is  very  free.  Virchow  and  Maier  have  shown  that  an  angioma 
of  the  liver  can  be  injected  from  the  hepatic  artery  and  vein  and  from 
the  portal  vein. 

ComplicatioiiB. — According  to  the  number  and  activity  of  the 
angioblasts,  the  tumor  may  grow  rapidly,  may  remain  stationary,  or  in 
exceptional  cases  may  disappear  spontaneously.     Inflammation  occur- 


FtG  310. — Cav«mi>u«  Angioma  of  Jivcr.  X  j-j  UficT  Kjrg  iwi  ^chinorb.  Tlielumiar  ftfi,  which  thowft 
a  wcEI-dtfineil  boriier  il  iLi  iunciiun  wLtli  the  livcT-liBtuc  i^),  cxhlbiu  11  qlmclure  iimilDt  fn  L-qvcnioii*  llhtitc 
The  tumct  CDnmL-.  at  ;m£ul,ir  ipart^  IJDcd  wLlh  tndaEhclial  cf  Lti  and  tc^aralcil  hy  Lhcii  tqarEctJVC'lit^uc 
•epl4-    The  hollow  spntet  t^onlain  blood  :  c,  :t  hepatic  vein. 

ring  spontaneously  or  produced  by  artificial  means  occasionally  results 
in  a  permanent  cure.  This  complication  may,  however,  become  a 
source  of  danger  to  life  from  septic  thrombo-phlcbitis.  In  venous 
angioma  there  sometimes  forms  a  thrombus  of  a  plastic  character  that 
may  result  in  the  formation  of  a  plilebolith  or  vein*stone.  Extensive 
thrombosis  is  one  of  the  ways  in  which  finally  all  the  blood-vessels 
become   obliterated.     Transform.itiot  om;i   into  the   most 

malignant  fonn  of  sarcoma  U  L  "uch  a  transition 

is  .■^hown  in  Figure  31 1.     The  section  repre- 

sented in  Fi  "  lake  int;ioma  of 
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the  face  that  had  become  stationary  during  childhood  in  a  man 
twenty  years  of  age.  Without  any  obvious  cause  the  tumor  com- 
menced to  grow  very  rapidly,  and  wlicn  removed  it  -"ihowed  the  typical 
structure  of  a  round-celled  sarcoma.  The  section  represented  in  the 
illustration  was  taken  from  the  periphery  of  the  tumor.  Calcification 
of  the  stroma  of  the  tumor  and  of  the  vessel-walls  arrests  the  further 
growth  of  the  tumor.  The  angiomata  are  occasionally  the  seat  of  a 
striking  hyaline  or  colloid  change,  a  cylindromatous  appearance  often 
being  given  to  the  tumor. 


Frc-  3iin — Cipkllnry  ■niglama  undcrgomf  (rsiurorcn,.' 
Medlual  CuLl^B,  iJlilo£i>) :  rf,  i:uiiifFcllvB  tltiuc;  #»cApi! 
oblhiuely  i  d,  group  of  Hreama-celU. 


ircaniA,  V  55  (Sute'k^I  CIIdic.  Ruth 

.11    IlllUVCniIyi  c,  CBplllBmciKl  cut 


Anatomical  Varieties. — The  division  of  angioma  into  anatomical 
varieties  i.s  based  on  the  kind  of  vessels  the  tumor-tissue  represents. 
In  superficial  angioma  the  color  of  the  tumor  indicates  its  structure  and 
the  kind  of  blood  it  contains.  An  arterial  angioma  presents  the  bright- 
red  hue  of  arterial  blood;  the  red  color  of  a  capillary  angioma  is  of  a 
less  bright  hue;  and  the  venous  or  cavernous  angioma  presents  th^ 
dark-blue  appearance  of  venous  blood. 

Capillary  Angioma — A  capillary  angioma,  known  a.s  simple  napiois' 
or  "mother's   mark,"  is   the  incipient  form  of  vascular  tumor.      It 
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favorite  sites  are  the  skin  of  the  face  and  the  orbit.  The  tumors 
are  flattened  or  slightly  pendulous,  and  they  are  blue,  pink,  or  purple 
in  color.  The  difference  in  color,  varying  from  a  pink  to  a  livid  tint, 
depends,  according  to  Billroth,  upon  whether  the  vessels  be  situated 
superficially  or  deeply.  The  most  superficial  form  of  capillary  angioma 
is  known  as  a  "  port-wine  stain."  If  the  terminal  veins  are  involved, 
the  tumor  is  more  prominent  and  of  a  darker  color.  The  tumor  can 
usually  be  emptied  of  its  blood  by  pressure;  sometimes,  however,  this 
cannot  be  done.  The  dilated  capillaries  and  veins  are  separated  by 
a  variable  quantitj'  of  connective  tissue.  If  the  connective  tissue  is 
abundant,  the  tumor  is  firm ;  if  scantj',  it  offers  httle  resistance  to 
pressure.  As  a  rule,  the  tumor-tissue  does  not  extend  beyond  the 
subcutaneous  cellular  tissue.  The  vessels  are  arranged  in  small  groups 
from  the  size  of  a  hemp-seed  to  that  of  a  pea,  consisting  of  dilated 
capillaries  and  venules  arranged  around  the  appendages  of  the  skin 
(Fig.  312). 

All  capillary  an giomata  are  congenital.     They  may  be  so  small  that 


Fig.  jh.— Oipillaty  ungionu  o(  ihe  tkin  (afict  Ptrli),  In  ihc  up(icr  Uycr  d  Ihe  ikin  can  be  i«b  e>pU- 
liriia  dilalid  inin  cavernoui  bliKHt-spacrt.  In  iht  folly  liyet  only  ■  fn  capilliirla  1«J,  lomewhal  diUiod  and 
viih  thickened  walli.  cah  h<r  accn  -  t.  a  iwcal'g^uid.  > 

they  cannot  be  detected  at  the  time  of  birth,  but  they  soon  begin  to 
increase  in  size,  whereas  the  cavernous  angiomata  arc  not  always  con- 
genital and  may  develop  at  any  time  '^''-ir  growth  is  best 
studied  in  the  subepithelial  fjt.  v/V  ^all  cellular 
masses  of  angioblasts  and  connt'Cti 

f  Angioma — The  ai'  •''rs  of 
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larger  sire  than  the  capillary  variety,  and  arc  composed  of  irregular 
blood-spaces  which  communicate  freely  with  one  another.  The  new 
blood-spaces  are  formed  by  angiobla-sts  in  the  cellular  connective  tissue. 
Cavernous  angiomata  are  found  in  the  deep  connective  tissue,  in  the 
bones,  the  liver,  the  spleen,  and  the  kidney,  and  are  composed  of  a 
tissue  almost  identical  with  that  of  the  corpus  cavemosum  penis — that 
is,  of  irregular  blood-spaces  communicating  freely  with  one  another  and 
separated  by  librous  septa  of  variable  thickness  (Fig.  313).     The  walls 


Flo  JtJ. — Civumaui  ■ngkHiiii  of  ihe  liter;  X  3sa  (iFlcr  D.  J.  Himilton) :  ».  Nvcrtdli  n  nurgin  of  Ihc 
nim«;  t,  UdmI  conuiocil  In  Ihi  cavtmoui  ipJUB ;  i,  wall*  of  Ihs  uvernwu  apnea. 

of  the  blood-Spaces  are  lined  by  endothelium.  The  formation  of  new 
blood-spaces  takes  place  in  the  librous  septa  and  in  the  periphery  of 
the  tumor.  Cavernous  angioma  is  a  nuich  more  formidable  tumor  than 
a  superficial  n^vus.  as  its  tendency  to  progressive  growth  is  much 
greater  and  from  its  deeper  location  it  involves  more  important  struc- 
tures, A  simple  mvus  may,  however,  later  in  life  become  converted 
into  a  cavernous  angioma. 

Plexifortn  Angioma. — Plexiform  angioma,  which  is  a  true  angioma- 
tous tumor,  and  not  an  aneur>'sni,  has  been  known  as  "  aneurysm  by 
anastomosis  "  or  "'  cirsoid  aneur>-sni " — terms  that  should  no  longer  be 
employed  to  designate  an  arterial  angioma.     Plexiform  angioma  con- 
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sists  of  a  number  of  tortuous  blood-vessels  of  moderate  size  arranged 
parallel  with  one  another.  These  tumors,  which  are  composed  of 
arteries  alone,  of  veins,  or  of  arteries  and  veins  in  equal  proportions, 
are  found  most  frequently  about  the  forehead,  the  temporal  regions,  the 
fingers,  the  anus,  and  the  legs.  The  largest  angioma  that  came  under 
the  writer's  observation  was  in  the  axilla  of  a  boy  seventeen  years  old. 
The  tumor  had  existed  for  many  years  and  had  undergone  active 
growth  for  two  years.     It   had  reached   the  size   of  a  child's   head. 


Tta.  314— EHHeclioD  of  n  pteiirarm  uillotiu  of  ihc  fanhcad  [iJKr  H.  MHIIet). 

Some  of  the  veins  were  as  large  as  the  thumb,  and  the  arteries,  several 
in  number,  were  about  the  size  of  an  ordinary  lead-pencil.  Pulsations 
and  bruit  wore  well  marked  and  extended  along  the  subclavian  vessels. 
Preliminary  to  excision,  on  two  different  occasions  two  of  the  largest 
arteries  that  fed  the  tumor  were  ligated.  The  operation  of  excision, 
despite  the  preliminary'  deligation,  was  an  exceedingly  bloody  one.  At 
least  fifty  compression-forceps  were  required,  and  nearly  as  many  points 
were  ligated  after  the  excision  of  the  growth.  The  boy  made  a  good 
recovery,  notwithstanding  the  excessive  loss  of  blood. 

The  tumors  are  found  most  frequently  in  young  adu         "d  they 
almost  always,  sooner  or  later,  manifest  progressive  led  '  ■'{- 

iform  angioma  in  many  develops  in  prc-exisl 
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being  then  caused  by  an  excessive  quantity  of  angioblasts  in  the  vessel- 
wall.  During  the  j^rowlh  of  the  tumor  there  arc  produced  new  blood- 
vessels which  remain  in  communication  with  ihc  lumen  of  Ihc  vessel 
similarly  affected.  Bruit  and  pulsation  are  usually  fretjuent.  and  the 
size  of  the  tumor  is  jjreatly  diminished  by  pressure.  In  cases  of 
epicranial  plcxifonn  angioma  the  bone  beneath  the  tumor  undergoes 
essure-atrophy,  so  that  de<.p  depressions  occur,  and  even  perforation 
I  the  skull  may  take  place. 

STmptomB  and  Diagnosis. — The  diagnosis  of  a  surface  angioma 
an  be  made  from  the  color  of  the  tumor  alone.  The  color  depends 
3n  the  kind  of  blood  the  tumor  contains,  and  is  also  modified,  accord- 
ng  to  Billroth,  by  the  amount  of  tissue  over  the  tumor.  In  most 
instances  the  color  of  the  tumor  disappears  under  jiressure.  .md  returns 
with  the  entrance  of  btood  into  the  tumor-tissue.  In  ple-xiform  angioma 
pulsation  and  bruit  are  frequently  present,  and  the  tumor  almost  dis- 
appears under  pressure.  Any  and  all  of  the  causes  which  increase 
tntravascuhir  pressure,  as  coughing.  laughing,  straining,  and  active 
exercise  of  all  kinds,  increase  the  size  of  ple.^iform  and  cavernous 
angiomata.  In  plexiform  angioma,  if  the  tumor  is  subcutaneous,  the 
tortuous  vessels  can  be  outlined  distinctlj'. 

The  diflerential  diagnosis  between  intracranial  angioma  and  angioma 
of  other  internal  organs  and  aneurysm  is  impossible.  A  positive  dif- 
ferential diagnosis  between  pulsating  inflammatory  swellings  and 
angioma  can  be  made  by  resorting  to  an  exploratory  puncture. 

Proamosifl. — Surface  angioma  in  exceptional  cases  becomes  con- 
verted into  a  plexiform  angioma,  and  not  infrequently  it  serves  as  a 
starting-point  for  sarcoma.  With  the  exception  of  these  possible  termi- 
nations it  is  a  benign  affection.  In  some  cases  a  spontaneous  cure  is 
effected;  in  other  cases  a  cure  follows  inflammation  occurring  acci- 
dentally or  produced  intentionally.  In  cavernous  and  plexiform 
angiomata  the  prognosis  is  more  grave.  Inflammation  of  such  tumors 
may  result  in  septic  thrombo-phlebitis.  pyemia,  and  death.  Wounds 
of  angiomata  may  give  rise  to  serious  and  even  fatal  hemorrhage.  The 
progressive  growth  of  a  plexiform  angioma  may  interfere  by  pressure 
with  the  function  of  important  adjacent  organs.  Ulceration  may  result 
in  serious  hemorrhage  or  may  give  rise  to  dangerons  inflammatory 
complications. 

Treatment. — The  probability  of  the  occurrence  of  a  spontaneous 
cure  in  angioma  is  so  small  that  operative  treatment  should  be  instituted 
in  appropriate  cases  as  soon  as  the  tumor  is  discovered.  In  the  super- 
ficial variety,  the  so-called  "port-wine  mark,"  operative  treatment  is 
contraindicated  if  the  tumor  is  diffuse— that  i.s.  if  it  occupies  an  area 
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larger  than  a  silver  dollar.  If  the  tumor  is  limited,  excellent  results 
are  obtained  by  electrolysis.  Only  a  small  part  or  the  surface  should 
be  treated  at  each  sitting,  and  the  operation  should  be  repeated  every 
few  days.  Among  the  other  surgical  resources  which  have  been  em- 
ployed in  the  treatment  of  ordinary  na;vus  may  be  mentioned  ignipuilc- 
ture.  coagulating  injections,  ligature,  and  the  application  of  caustics. 
Ignipuncture  with  the  needle-point  of  a  Pacquelin  cautery  is  an  excel- 
lent method  of  treating  superficial  angiomata  in  localities  not  easily 
accessible  to  excision,  as  the  soft  palate  and  the  mucous  membrane  of 
the  mouth  and  the  pharynx.  The  method  can  also  be  employed  in 
the  removal  of  surface  angiomata  in  parts  of  the  body  not  exposed,  as 
the  chest,  abdomen,  arms,  and  legs.  The  scarring  following  ignipunc- 
ture is  much  greater  than  after  excision.  The  needle  should  be  heated 
to  a  dull-red  heat,  as  puncturing  with  a  needle  heated  to  a  white  heat 
is  likely  to  give  rise  to  hemorrhage.  The  punctures  should  be  made 
a  few  lines  apart  and  in  a  circle  corresponding  with  the  pcripherj'  of  the 
growth.  The  central  portion  may  be  treated  in  the  same  manner  at 
the  same  time,  or  this  part  of  the  tumor  may  be  treated  later.  If  the 
tumor  is  larger  than  a  half-dollar,  a  number  of  sittings  are  necessary 
to  complete  the  treatment.  Before  puncturing  the  surface  should  be 
made  aseptic,  and  after  the  puncturing  it  should  be  protected  carefully 
against  infection. 

Coagulating  injections  in  the  treatment  of  angiomata  are  mentioned 
simply  for  the  purpose  of  condemning  them.  Their  employment  has 
produced  instant  death  from  embolism,  and  has  frequently  been  fol- 
lowed by  suppuration  and  ulceration. 

The  ligature  causes  pain  and  sloughing,  and  the  resulting  scar  is 
more  unsightly  than  that  following  excision.  The  ligature  is  now 
seldom  used  in  the  treatment  of  angioma.  The  same  may  be  said  of 
percutaneous  threads  saturated  with  coagulating  solutions.  Nitric  acid 
has  been  recommended  strongly-by  Billroth  and  others  in  the  treat- 
ment of  circumscribed  superficial  angiomata.  All  caustics  are  inferior 
to  the  use  of  the  knife. 

The  fear  of  hemorrhage  attending  the  excision  of  angiomata  is 
unfounded,  provided  the  incisions  are  not  made  through,  but  outside 
of.  the  tumor-tissue,  or,  as  Sutton  so  happily  says,  "  if  the  na;vus 
is  cut  out,  not  cut  into,"  The  writer  never  encountered  trouble- 
some hemorrhage  when  this  advice  was  followed  in  the  excision  of 
angiomata. 

The  ideal  treatment  of  angioma  is  excision.  The  incision  should  be 
made  a  fit-  lines  <i7fay  from  the  risilile  haisndary  of  the  tumor,  on  the 
sides  as  well  as  a!  its  hnse.     The  bleeding  vessels  can  be  caut;ht  at  once 
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with  hemostatic  forceps,  the  surgeon  being  enabled  to  remove  llie 
growth  quickly  before  the  bleeding  points  are  tied.  Circular  pressure 
some  distance  from  the  periphery  of  the  tumor  is  a  material  aid  in 
diminishing  the  amount  of  bleeding.  If  the  wound  cannot  be  closed 
by  suturing,  the  surface  should  be  covered  at  once  \t^  a  Wolfe  graft 
or  by  Thiersch  [grafts. 

The  surfjical  treatment  of  plcxiform  angioma  has  so  fer  not  yielded 
very  encouraging  results.  Ligature  of  the  principal  artery  of  the  part 
occupied  by  the  tumor  has  not  proved  satisfactory.  Ligature  of  the 
arteries  supplying  the  tumor  has  not  yielded  much  belter  results.  In 
tumors  of  moderate  size  and  readily  accessible  on  all  sides,  excision 
offers  the  best  prospects.  If  the  tumor  is  lai^e,  as  in  the  case  men- 
tioned on  page  455,  it  is  well  to  tte  several  of  the  lai^er  vessels  prior 
to  the  excision.  If  it  is  important  to  make  the  incision  some  distance 
away  from  the  growth  in  the  excision  of  an  ordinary  naevus,  this  advice 
applies  with  still  greater  force  to  the  excision  of  a  plexiform  angioma. 
The  principal  vessels  which  nourish  the  tumor  should  be  exposed  and 
be  secured  with  hemostatic  forceps  before  they  are  cut  Pressure  is 
an  important  factor  in  removing  provisional  hemostasis  in  the  excision 
of  a  plexiform  angioma.  In  such  cases  the  skin  over  the  tumor  should 
be  reflected  and  preserved  if  it  is  intact.  If  the  angioma  involves  the 
skin,  this  must  be  excised  with  the  tumor,  and  the  resulting  wound- 
surface  is  paved  at  once  with  Thiersch  grails. 

Topography. 
Bidn  and  Muooua  Membranes. — The  skin  and  the  mucous  mem- 
branes are  the  seats  of  capillary  angioma.  The  face  and  the  mouth  are 
the  favorite  localities.  The  most  superficial  form,  the  "  port-wine  mark," 
frequently  is  very  extensive,  occupying  the  lar[fcr  part  of  one  side  of 
the  face,  and  in  some  instances  even  one  half  of  the  body,  This 
variety  of  tumor  is  occasionally  converted  into  a  cavernous  or  a  plex- 
iform angioma.  Breschet  relates  the  case  of  a  girl  who  was  bom  with 
a  port-wine  mark  on  the  external  ear.  The  tumor  remained  stationary 
for  several  years,  when  it  became  the  scat  of  pulsation,  ulcerated,  and 
bled  freely  from  time  to  time.  In  her  eighteenth  year  all  the  arteries 
in  the  temporal  region  were  con.sistently  erilar';e(l,  as  was  also  the 
occipital,  which,  together  with  the  tumor,  made  a  pulsating  swelling  of 
considerable  size.  At  the  necropsy  it  was  ascertained  that  the  arteries 
had  such  thin  walls  that  they  could  hardly  be  distinguished  from  the 
accompanying  veins.  Breschet  believed  that  the  arteries  communicated 
directly  with  the  veins.  In  another  case  observed  by  Breschet 
insignificant  angioma  behind  the  ear  was  followed  by  dilatatior 
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carotid  artery  on  the  same  side  to  three  times  its  natural  size ;  the  aorta 
and  the  common  iliac  artery  showed  similar  changes,  while  the  arteries 
of  the  extremities  were  normal  in  size  and  in  structure.  The  disease 
in  this  case  was  progressive,  extending  from  the  congenital  angioma  to 
the  vessels  mentioned  by  an  uninterrupted  process. 

The  most  typical  structure  of  angioma  of  the  skin  is  seen  in  the 
growing  tumors  in  young  children.  The  appendages  of  the  skin  In 
the  part  affected  undergo  hypertrophy.  In  port-wint'  mark  the  skin  is 
but  little  thicker  than  normal;  the  epidermis  is  thinner  than  normal. 
the  papillis  arc  flattened,  and  the  epithelial  depressions  between  them 
are  more  shallow.  The  arteries  and  veins  can  be  distinguished  with- 
out difficulty,  and  the  dilated  capillaries  can  be  identified  readily.  A 
closer  study  of  the  process  under  the  microscope  reveals  the  places 
where  the  new  vessels  permeate  the  fatty  tissue.  Klebs  has  seen  the 
angioblasLs  form  solid  cylinders  of  cells  which  project  into  and  displace 
the  adipose  tissue  and  which  mark  the  beginning  of  a  new  blood- 
vessel. These  cell-masses  are  in  immediate  connection  with  open 
vessels,  and  within  the  mass  can  be  seen  red  corpuscles  which  push 
before  them  the  cellular  wall.  The  new  vessel  is  at  first  composed 
simply  of  a  tube  of  endothelial  cells.  Weil  has  seen  how  the  angio- 
blasts  in  pre-existing  vessels  proliferate  and  form  cell-masses  outside 
the  vessel-wall ;  these  masses  become  hollow  cylinders  and  form  new 
vessels.  The  same  process  is  observed  in  arteries  which  supply  the 
fat-tissue.  According  to  Ziegler,  this  process  is  characterized  by  active 
karyokinetic  changes.  The  new  endothelial  cells  perforate  the  muscu- 
lar coat,  and  outside  form  cell-masses  which  are  transformed  into  new 
blood-vessels.  Klcbs  is  inclined  to  believe  that  other  angioblasts  find 
their  way  through  the  muscular  coat  by  ameboid  movements.  Most 
of  the  new  vessels  are  formed  from  the  capillaries  in  the  form  of  solid 
buds  of  new  endothelial  cells.  The  process  is  accomplished  exclusively 
by  the  angioblasts. 

All  the  superficial  angiomata  arc  congenital.  Port-wine  marks 
seldom  increase  much  in  size  after  birth.  The  deeper  variety  often 
appears  as  small  red  dots  not  larger  than  a  pin-head  at  tlie  time  of 
birth,  but  later  they  increase  in  size.  These  small  tumors  should  be 
destroyed  by  ignipuncture  as  soon  as  they  arc  discovered.  If  the 
tumors  are  larger  than  a  .split  pea  and  occupy  expo.sed  parts  of  the 
body,  they  should  be  excised.  If  the  wound  is  too  large  to  be  closed 
by  suturing,  it  should  be  covered  at  once  by  skin-grafts. 

Deep  Connsctive  Tissue. — The  deep  connective  tissue  is  the  seat 
of  cavernous  nr  plexiform  angiomata.  The  tumors  may  have  their 
primary  origin  in  the  skin,  and  reacl*  **"■  deep  connective  tissue  by 
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extension,  or  may  originate  primarily  in  the  connective  tissue.     The 
formation  of  blood-spaces  is  not  always  the  result  of  dilatation  by 
'owth  of  the  vessel-wall,  but  is  also  produced  by  confluence.     The 
vessel-walls,  at  points  where  tliey  come  in  contact,  undergo  absorption 
by  pressure-atrophy  and  impaired  nutrition.     In  cavernous  and  plex- 
ifonn  angioma  the  skin  overlying  the  tumor  is  usually  intact  if  the 
nor  originated  primarily  in  the  deep   connective  tissue.     In  large 
ilsating  tumors  the  skin  is  subjected  to  pressure,  becomes  atrophic, 
.id,  in  consequence  of  impaired  nutrition  or  of  injurj',  ulceration  may 
isue,  giving  rise  to  recurrent  hemorrhages  and  to  infection.     Venous 
ts,  which  often  result  from  passive  dilatation  of  veins,  are  a  form  of 
ep  varices,  and  do  not  belong  to  tumors.     In  other  ciises  such  tysts 
Kcur  as  a  congenital  affection,  and  are  discontinuous  from  pre-existing 
sels.    These  cysts  arc  produced  by  a  displaced  matrix  of  angioblasts. 
The  frontal  and  parietal  regions  are  favorite  localities  for  deep  angio- 
mata.    The  tumors  are  usually  congenital,  but  from  their  deep  location 
th^  are  not  discovered  until  they  become  larger.     W.  Koch  reports  a 
case  where,  immediately  after  birth,  an  angioma  the  size  of  a  walnut  was 
discovered  above  the  right  clavicle;  the  tumor  could  be  seen  through 
the  normal  intact  skin.     Uninterrupted  slow  growth  took  place  until 
the  child  was  eighteen  months  old,  when  it  died.     The  tumor  then 
measured  fifteen  inches  in  a  horizontal  and  seven  inches  in  a  vertical 
direction.     After  the  fourth  month  pressure  had  no  elTect  in  diminish- 
ing the  size  of  the  tumor,  but  brought  on  asphyctic  symptoms.     Post- 
mortem examination  showed  that  the  tumor  was  made  up  of  three 
compartments  which  communicated  with  one  another,  of  which  only 
one  compartment  answered  to  the  external   swelling.     Of  the  other 
compartments,  one  occupied  the  deep  region  of  the  neck,  and  the  third 
occupied  the  anterior  mediastinum  and  the  right  pleural  cavity,  where 
it  had  displaced  the  lung.     The  chambers  contained  spaces  variable  in 
size  occupied  by  fluid  and  coagulated  blood.    The  right  subclavian  vein 
was  absent,  and  the  tumor  was  undoubtedly  composed  of  the  tissues 
which  were  intended  for  its  structure. 

In  a  case  of  cavernous  angioma  of  the  arm  Ksmarch  removed  in 
a  man  twenty-eight  years  old  fifty-four  tumors,  each  of  which  com- 
municated with  veins.  The  first  tumor  appeared  about  the  region  of 
the  wrist  when  the  patient  was  six  years  old.  I\sinarch  believed  that 
the  tumors  developed  from  pre-existing  vuiiis. 

The  legs  and  arms,  and  more  especially  the  fingers,  are  sometimes 
the  seat  of  plexiform  angioma.  Vascular  tumors  of  the  fingers  should 
be  excised;  if  their  size  renders  this  procedure  iinpracticablo,  multiple 
ligation  should  be  tried  before  resorting  to  amputation.     Deep  plexi- 
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form  angiomata  of  the  leg  and  the  arm  are  always  grave  affectioni. 
If  the  extent  of  the  tumor  contr.iindicates  excision,  multiple  ligation 
should  be  tried ;  tn  some  cases  this  procedure  may  be  followed  by 
excision.  In  the  gravest  cases  amputation  may  become  necessary. 
Plexiform  angioma  of  the  frnutal,  temporal,  and  occipital  regions  should 
be  treated  by  excision  with  or  without  preliminary  ligation  of  the  prin- 
cipal vessels  supplying  the  tumor,  according  to  the  size  of  the  tumor 
and  the  accessibility  of  the  vessels  which  feed  it 

Bones. — Most  difficult  to  explain  is  the  origin  of  vascular  tumors 
of  bone,  called  by  Virchow  mvdogenutis  angiomata.  There  is  good 
reason  to  believe  that  pulsating  sarcoma  of  bone  has  often  been  mis- 
taken for  so-called  "aneurysm  of  bone."  Only  a  very  few  well-authen- 
ticated cases  of  myelogenous  angioma  of  bone  have  been  recorded. 
Dupuytren  llgated  the  femoral  artery  in  a  case  of  pulsating  tumor  of  the 
tibia,  and  the  tumor  disappeared,  but  returned  (sarcoma)  after  seven 
years.  Virchow  in  a  case  of  cavernous  angioma  of  the  liver  found 
also  two  similar  growths  in  two  separate  vertebra:.  Klcbs  saw  a  case 
of  genuine  bone-aneurysm  and  cavernous  angioma  in  the  same  patient. 
The  case  occurred  in  Kronlein's  practice.  The  patient  was  a  woman 
twenty-four  years  old.  The  tumor  was  of  one  year's  standing,  and 
occupied  the  upper  portion  of  the  vertebral  column  and  the  lateral 
aspect  of  the  neck.  The  tumor  was  covered  by  a  thin  shell  of  bone, 
and  presented  neither  bruit  nor  pulsation.  On  incising  the  tumor  there 
was  found  a  blood-cyst  from  which  at  one  point  there  was  free  hemor- 
rhage. It  was  ascertained  that  the  hemorrhage  was  from  the  vertebral 
artery.  As  the  vessel  could  not  be  ligated,  hemorrhage  was  arrested 
by  grasping  the  bleeding  point  with  a  hemostatic  forceps  which  was 
incorporated  in  the  dressing.  Death  occurred  from  sinus-thrombosis. 
The  necropsy  showed  that  the  vertebral  arterj'  was  bent  at  an  acute 
angle  and  terminated  in  a  network  of  vascular  spaces,  and  that  through 
a  small  opening  these  spaces  communicated  with  a  large  blood-cyst 
The  tliird  and  fourth  cervical  vertebra  were  involved  by  the  tumor. 
Microscopical  examination  of  sections  of  the  tumor  showed  giant-celled 
sarcoma. 

Angioma  of  bone,  as  angioma  in  other  localities,  is  always  produced 
by  the  formation  of  new  blood-vessels  from  a  matrix  of  angioblasts. 
The  differential  diagnosis  between  angioma  of  bone  and  myeloid  sar- 
coma is  impossible.  In  doubtful  cases,  in  view  of  the  fact  that  the 
■more  benign  forms  of  sarcoma  have  been  treated  successfully  by  a  local 
operation,  it  is  advisable  to  resort  to  removal  of  the  diseased  tissue  with 
a  sharp  spoon.  Should  the  subsequent  clinical  course  and  microscopical 
examination  of  the  tissue  removed  reveal  the  sarcomatous  nature  of  the 
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tumor,  amputation  should  be  performed  as  soon  zs  evidences  vS  a 
recurrence  show  tlicmsclvcs.  Angioma  of  bone  is  an  exceedingly  rare 
affection,  whereas  myeloid  sareoma  is  common — ticls  which  should  not 
be  forgotten  in  the  dilTcrcntial  diagnosis  between  these  two  afleclions 
of  bone. 

Intracranial  Angionmta, — Demmc  has  described  blood-cysts  of  the 
superior  lon^iitudinal  sinus  that  perforate  the  skull  and  apptsr  exter- 
nally as  pulsating  vascular  tumors.  A  positive  diagnosis  bchveen  such  . 
cysts  and  an  extracranial  ple.vifomi  angioma  must  be  made  before  an 
operation  is  decided  upon.  Akidopeirasty  with  a  fine  needle  will  show 
whether  or  not  the  skull  has  been  perforated.  Intracranial  angiomata 
may  belon^i  to  blood-cysts  of  bone  developed  from  the  vasa  nutritia  of 
the  parietal  bone.  As  the  walls  of  such  cysts  arc  lined  by  endothelial 
cells,  the  cysts  are  undoubtedly  produced  by  angiobla.sts,  possibly 
aided  by  mechanical  causes.  Other  cysts  communicating  with  the 
longitudinal  sinus  arc  nuiltilocular.  Bruns  cites  such  a  case.  The 
cyst,  which  was  discovered  when  the  patient  was  fourteen  years  old, 
was  situated  in  the  parietal  region  and  wa.s  composed  of  veins  covered 
by  norma!  skin.  The  cystic  spaces  communicated  freely  with  one 
another.  In  a  case  of  large  plexiform  angioma  of  the  frontal  region,  the 
writer,  in  excising  the  tumor,  found  at  its  base  large  veins  which  com- 
municated with  the  longitudinal  sinus.  The  hemorrhage  from  this 
source  could  be  controlled  only  by  compression.  Death  resulted  from 
suppurative  sinus-phlobitis. 

Angioma  in  the  central  nervous  system  occurs  where  the  vessels 
are  all  new,  all  of  them  starting  from  the  pia.  Brunetti  found  such  a 
tumor  the  size  of  a  pea  in  the  fourth  ventricle.  Klebs  found  a  similar 
growth  upon  the  surface  of  the  middle  lobe. 

Liver. — Cavernous  angioma  of  the  liver  is  of  common  occurrence. 
It  appears  in  the  form  of  round  or  wedge- si iaix;d  .spaces  filled  with 
blood  in  parts  of  the  organ  not  occupied  by  parenchyma.  The  spaces 
are  nearly  uniform  in  size.  New  space.s  form  in  the  fibrous  septa 
and  in  the  periphery  of  the  tumor.  It  has  been  asserted  that  the 
cavernous  .spaces  are  formed  by  dilatation  of  jirc-existing  vessels  accom- 
panied by  pressure-atrophy — an  opinion  which  receives  the  sanction 
of  Ziegler.  Such  a  view  is  untenable,  a.s  the  structure  of  the  tumor 
does  not  represent  the  conditions  produced  by  vascular  obstruction. 
The  endothelial  cells  which  line  the  space.s  arc  attached  to  and  sup- 
ported by  a  strong  scaffolding  of  connective  tissue.  In  the  neighbor- 
hood of  such  angiomata  no  evidences  of  inflammation  can  be  foun' 
Johannes  Miiller  found  in  the  lining  of  such  .s]i;iccs  large  sp- 
cells  which  are  the  endothelial  cells.     The  rnimber  of 
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the  same  in  all  parts  of  the  wall :  they  are  most  numerous  where  the 
process  of  cell-proliferation  is  most  active,  and  less  numerous  where 
the  growth  of  the  tumor  has  become  stationary.  Similar  tumors  are 
found  less  frequently  in  the  spleen  and  the  kidney. 

Mammary  Gland. — In  rare  instances  the  mammary  gland  is  the 
scat  of  an  angioma.  Sutton  relates  the  case  of  a  boy,  seventeen  years 
of  age,  who  as  a  child  had  an  ordinary  nevus  of  small  size  in  the  skin 
above  the  left  nipple.  For  many  years  this  nevus  gave  no  trouble; 
it  then  gradually  increased  in  size  until  the  whole  breast  was  converted 
into  a  cavernous  angioma  three  inches  in  diameter.  At  intervals  the 
surface  ulcerated,  and  profuse  hemorrhages  were  the  consequence. 
Another  and  larger  angiomatous  tumor  of  the  breast  came  under  the 
observation  of  Smage. 

Toticrue. — The  tongue  is  not  infrequently  the  seat  of  simple  and 
cavernous  angioma.  In  a  lad  fifteen  years  old  the  writer  successfully 
removed  a  tumor  the  .size  of  a  pullet's  egg.  The  excision  was  greatly 
facilitated  by  elastic  constriction  of  the  affected  side  of  the  tongue. 

Muscles. — Cavernous  angiomata  of  the  voluntarj'  muscles  have  been 
observed  by  a  number  of  surgeons.  In  the  clinic  of  Rush  Medical 
College,  Chicago,  such  a  case  came  under  the  care  of  the  writer  during 
the  session  of  1894.  The  patient  was  a  boy  sixteen  years  of  age. 
The  tumor,  which  was  first  discovered  five  years  previously,  extended 
from  a  point  three  inches  above  the  patella,  over  the  outer  a.spect  of  the 
thigh,  ten  inches  in  an  upward  direction.  The  swelling  was  oblong, 
very  prominent  and  firm  when  the  patient  was  standing,  but  disap- 
peared almost  wholly  when  he  was  placed  in  the  recumbent  position 
with  elevation  of  the  affected  limb.  The  tumor,  which  was  removed 
by  excision,  involved  the  outer  part  of  the  extensor  quadratus  femoris 
muscle,  and  extended  on  the  outer  side  as  far  as  the  intermuscular 
septum.  A  strip  of  the  muscle  three  inches  wide  and  eight  inches 
in  length  was  removed,  and  on  examination  it  was  found  to  contain 
numerous  vessels  the  size  of  a  crow's  quill.  The  hemorrhage  upon 
the  removal  of  tlie  clastic  constrictor  was  vcrj'  profuse,  and  about  fifty 
vessels  had  to  be  ligatcd  before  it  was  contiolleti.  The  boy  made  a 
good  recovery  and  regained  perfect  use  of  the  limb.  The  formation 
of  a  muscle-hernia  was  prevented  by  careful  suturing  of  the  Ciscia  lata 
with  a  separate  row  of  buried  catgut  sutures  and  rest  in  bed  for  six 
weeks.  ,^_. 

UfltaajdHHHliiA;.cavemous  angioma  from  the  popliteal  space 
In  limembranosus   muscle.     Holmes   Coote 

IC  the  deltoid,  and  Campbell  de  Morgan 

p  nbranosus  in  a  girl  ten  years  old. 
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In  the  diagnosU  of  muscular  angiomata  the  variable  size  of  the 
tumor  in  different  positions  of  the  body  is  an  important  cIcmenL 

lArysz. — Except  in  tlie  tongue  and  the  rectum,  angioma  of  the 

mucous  membranes  is  verj"  rare.     It  has  been  observed  in  the  larj'nx 

n   a  few  instances,  springing   from   the  vocal    cords,  the   ventricular 

L«ands,  from  the  ventricle,  and  from  the  sinus  pyriformis.     Angiomata 

if  the  larynx  are   either   sessile  or  pedunculated.     They  are  rarely 

irger  than  a  haricot  bean,  and  arc  red  or  purple  in  color.     They  should 

e  removed  with  the  snare,  with  the  aid  of  the  laryngoscope. 


XXIV.    LYMPHANGIOMA. 


)eflnition. — A  lympliangiotua  is  a  titmor  composed  of  lymphatic 
Vcssi'is  prudncid from  a  matrix  of  an^ioblasts.  The  lymphatic  \'essels 
of  the  tumor  are  new  structures  containing  lymph,  and  they  constitute 
the  essential  part  of  the  tumor.  Their  walls  are  more  delicate  than 
those  of  angioma,  but  ihey  are  composed  of  the  same  histological 
elements.  A  lymphangioma  is  a  firmer  tumor  than  an  angioma,  as 
the  connective  ti.ssue  between  the  vessels  is  more  abundant. 

Anatomical  Varieties. — Wagner  divides  lymphangioma  into — t. 
Capillary;  2.  Cavernous;  and  j.  Cystic,  In  the  capillary  variety  the 
tumor  is  composed  of  lymph-spaces  and  lymphatic  vessels  which  con- 
stitute an  anastomosing  network.  The  cm'crnous  variety  is  composed 
of  a  framework  of  connective  tissue  with  communicating  spaces  which 
contain  lymph.  The  cystic  form  presents  to  the  naked  eye  an  appear- 
ance of  a  convolution  of  large  and  small  vesicles  with  translucent  walls 
containing  lymph.  These  vesicles  are  dilated  new  lymphatic  vessels 
which  have  lost  in  part  or  completely  their  connection  with  the 
lymphatic  system.  Such  cysts  can  be  produced  experimentally  in 
rabbits  by  forcing  atmospheric  air  under  considerable  pressure  into  the 
abdominal  cavity.  Under  such  conditions  the  air  is  forced  into  the 
lymph-spaces,  especially  those  of  the  pelvis,  producing  rapid  dilatation. 

HiatoloEry  and  HistogenesiB. — In  capillar)'  lymphangioma  the  new 
vessels  are  formed  by  angioblasts  in  the  wall  of  pre-existing  lymph- 
spaces  by  a  process  of  budding,  in  the  same  manner  as  in  capillary 
.ingioma.  As  the  vessels  arc  composed  of  exceedingly  delicate  wall? 
lined  with  endothelial  cells,  they  dilate  earlier  and  under  less  pressure 
than  in  angioma,  consequently  cystic  dilatation  takes  place  at  an  earlier 
period  and  to  a  greater  extent.  Capillar^'  lymphangioma  is  always 
congenital,  whereas  the  cavernous  and  cystic  varieties  may  develop 
at  any  time  after  birth.  The  beginning  of  a  capillary  lymphangioma 
inanifi  -I  >■.  ti- or  less  swelling  before  its  Ivmphangicctatic  character 
eaii   I .  lied.      Microscopically,    lymphangioma   of  the   tongue, 

■'  -    '■-  '-— tion,  appears    in    the    form  of  a   sym- 

iji'L-.  while  the  same  affection  of  the  skin 

nncctive  tissue  as  a  softer  swelling  with 

-  i.nnective  tissue  is  cedematous,  and 

405 


466 


/M  THOLOG  y  AND    TREA  TAfENT  OP  TUMORS. 


only  in  cases  where  large  quantttit:s  of  clear  lymphatic  fluid  escapes 
can  we  suspect  the  existence  of  dilated  vessels.  In  specimens  that  are 
somewhat  finer,  spaces  can  be  seen  traversing  the  tumor,  while  the 
delicate  walls  of  the  ectalic  lymphatic  vessels  and  cysts  collapse  so 
that  the  openings  in  the  vessels  cannot  be  seen.  Microscopical  exam- 
ination, unless  carefully  conducted,  may  lead  to  errors  in  diagnosis,  as 
the  specimens  often  present  more  the  appearance  of  hyperplasia  of  the 
tongue  than  that  of  dilated  lymph-channels.     In  lymphangioma  of  the 


Fu.  ]!;.— Lymiihangioiiu  of  llieilin  ,  X  3;s  (Surgicil  CUdIc.  Rwh  Mrdlcal  CdI1c(i,  Ch'caiul:  ii,  connec- 
iivc-iiuue  KUeulum :  t.  cuund  ceLIi  (lymphutd  cellii :  c,  lyupb-ipacc:  J,  bloxI-vcueU. 

tongue  young  muscle-fibres  are  met  with,  which  proves  that  the  mus- 
cular tissue  is  also  increased  in  quantity.  In  the  subcutaneous  tissue 
the  growth  of  lymphanyioma  is  attended  by  an  increa.se  of  connective 
tissue  (Fig.  315). 

The  subcutaneous  lymphangioma  differs  from  i-h-phantiasis  arafmm 
by  the  tumor  being  composed  of  new  lymphatic  channels  instead  of 
dilated  diseased  pre-existing  vessels,  as  is  the  case  in  elephantiasis. 
Lymphangioma  of  the  tongue  (Fig.  316).  or,  as  it  is  called,  macroglossia, 
is  always  a  congenital  tumor.  It  commences  with  an  enlargement  of 
the  blood-vessels ;  the  veins  are  thin-walled,  but  a  new  tissue-product 
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cannot  be  recognized  so  far.  On  the  contrary,  the  new  lymph-spaces 
are  dilated  and  are  paved  wilh  numerous  large  nuclei.  The  dilatation 
of  the  lymphatic  spaces  progresses  parallel  with  the  new  tissue-prolif- 
eration.    The  muscular  bundles  are  at  some  points  ensheathed  by 


I 


Fiii  ^tfr. — LynphangConia  of  Ihc  lon^e;  X  y  {after  D   J   llAoi'liDnl:  «,  lymphndcDold  dcpot^u  j  h,\ 
caverDoui  lyinph;illckpiiccL  r,  iiiuiculBr  fibrci  ill  1oii£ue,  ii,Avt\*\i  AWcxy. 

lymphoid  tissue.  An  increase  of  endothelial  cells  is  apparent,  but 
vessel-dilatation  has  not  as  yet  occurred.  At  other  points  free  hyper- 
plastic lymphatic  vessels  are  seen  in  the  connective  tissue.  In  the 
further  development  of  macroglossia,  angiomata  as  well  as  multilocular 
lymph-cysts  appear.  If  angioma  predominates,  it  is  interesting  to 
ob.serve  that  the  blood  often  circulates  through  the  new  dilated  lymph- 
channels.  Lijcke  ob.served  that  on  puncturing  such  cysts,  at  first 
lymph  escaped,  and  at  subsequent  repetitions  of  puncturing  blood 
instead  of  lymph  e.scapcd.  In  such  cases  the  communication  between 
blood-vessels  and  lymphatic  vessels  is  not  accidental,  but  is  due  to  an 
embryonal  relationship  between  the  two  kinds  of  vessels.  The  new 
lymph-spaces  contain  at  first  a  colorless  fluid.  Thrombi  are  also 
found,  and  their  occurrence  renders  a  diagnosis  less  difficult.  Wagner 
found  in  the  lymph  ectatic  muscular-sheathed  hyaline  thrombi, and  this 
discovery  made  it  easy  to  give  a  correct  interpretation  of  their  patho- 
logical significance.  Lewinski  described  a  case  of  calcification  of 
lymphatic  thrombi  in  a  boy  twelve  years  old  suffering  from  lymph- 
angioma of  the  scrotum. 

Cavernous  lymphangioma  (Fig.  317)  presents  upon  section  a  honey- 
combed appearance,  the  spaces  being  separated  by  their  septa  lined 
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Flo,  jry  —LymphaniEioina  of  th*  lip;  y.  j^  (after  Kdri;  and  SctunDrl].  In  Ihe  ccmnedlve  Iis4ue  uodn 
the  epithelium  DumtrouB  lymph-ipdcn  of  diffcrem  i tie,  lined  by  eltd^vlhctlal  cellt.are  BBen  ;  that  BpaCQ 
CDDiain  1  few  finely  franular  Leucocyiet  In  ■  majtft  nl  lymph  (i:»ftiiUleil  by  hardening). 

with  endothelium.    The  septa  are  perforated,  so  that  all  the  spaces  com- 
municate with  one  another.     In  other  cases  the  interior  of  the  tumor  is 


Pia.  jil.— Lymphinglonu  of  ihe orbit:  XjyiUftec  D.  J.  HrnnUton);  ■.itrauuorihewalU  sflhe  ci«ern«u 
vpncea  ;  /,  a  cavemDuK  lymphatic  ipate  :  f .  endnlhelluei  liniiiK  the  tpncc. 


occupied  by  larger  spaces,  as  though  coalescence  had  taken  place  by 
the  breaking  down  of  septa  (Fig.  318).     The  spaces  not  only  '•"■^- 
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cystic  dilatation,  but  are  enlarged  by  coalescence.  In  some  cases  hyper- 
plasia of  the  other  tissues  also  takes  place. 

Cystic  lymphangioma  difi*ers  from  the  cavernous  variety  only  in  that 
the  individual  separate  spaces  arising  from  new  and  dilated  lymph- 
channels  possess  forms  which  correspond  witli  their  origin :  they  are 
more  or  less  globular  in  shape,  corresponding  in  this  respect  with  the 
rosary-like  appearance  of  the  lymphatic  vessels  during  the  early  stages 
of  the  growth  of  the  tumor.  Cysts  of  large  size  are  produced  by  the 
confluence  of  numerous  smaller  spaces.  The  cystic  variety  is  more 
prone  to  progressive  growth  than  the  cavernous;  in  this  re.spect  the 
distinction  between  the  two  varieties  is  of  importance  from  a  prognostic 
standpoint.  This  difierence  in  the  clinical  a.spects  of  these  tumors 
applies  only  to  cases  where  the  cysts  arc  multiple,  as  when  only  one 
cyst  is  present  its  increase  in  size  takes  place  more  on  account  of  reten- 
tion of  secretions  than  by  tissue- pro  life  rati  on.  The  skin  covering  the 
tumor  is  at  first  intact.  .'\s  the  tumor  increases  in  size  it  may  become 
hyperplasic  or  it  is  thinned  out  by  pressure  from  beneath,  constituting 
an  important  element  in  the  production  of  ulceration. 

Cystic  lymphangioma  of  the  neck  has  seldom  been  interpreted 
correctly,  and  has  been  described  under  the  vague  terms  of  "  cyst 
hygroma,"  "  hydrocele  of  the  neck,"  "cystic  tumor  of  the  neck,"  "serous 
cyst,"  etc.  Forster  first  pointed  out  the  correct  histogenesis  of  cy.stic 
lymphangioma  of  the  neck.  He  demonstrated  the  endothelial  nature 
of  the  lining  of  the  cysts  by  silver-staining.  He  also  showed  that  these 
cysts  communicated  with  the  lymphatic  vessels.  Luschka  asserted 
that  the  serous  cysts  of  the  neck  originate  from  the  glandiila  carotica 
or  from  the  glomenili  of  the  arhria  intaxarotica ,  but  in  two  cases  at 
least  Arnold  was  able  to  show  the  presence  of  these  organs  in  a  normal 
condition  in  connection  with  the  cysts.  Klebs,  who  found  In  a  large 
cyst  of  this  kind  lymphatic  glands  in  the  cyst-wall,  believes  that  the 
gl.inds  occasionally  take  part  in  the  production  of  the  cyst.  In  none 
of  these  cases  was  a  connection  found  between  the  cavity  of  the  skull 
and  the  cyst,  hence  meningocele  takes  no  part  in  their  production  ; 
neither  was  there  found  any  connection  between  the  skull  and  the  cyst, 
hence  meningocele  can  be  excluded  as  a  factor  In  their  causation.  If 
located  In  the  neck,  the  cyst  may  extend  in  an  upward  direction  as  far 
as  the  cavity  of  the  mouth  and  downward  as  far  as  the  mediastinum. 
If  very  large  the  cysts  become  pendulous.  Besides  the  cysts  which 
can  be  seen  with  the  naked  eye,  endothelial  proliferation  and  the  forma- 
tion of  new  lymphatic  vessels  can  be  seen  under  the  microscope  in  the 
adjacent  connective-tissue  spaces.  In  the  neck  the  tumor  follows  the 
direction  of  the  lymphatics,  along  the  large  blood-vessels  and  the  inter- 
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muscular  septa.    In  cases  where  proliferation  is  active  the  blood-^-csseb 
are  also  enlarged,  and  many  of  these  tumors  attain  the  structure  of  a 


fM.  Jig.— Kieno'lyniphancioiiu  of  Ibe  iroln      Patient  ■  iialtve  of  itiE  Wsl  India.    Turiiit  •uceoifully 

renarcd  (Seuo}. 


mixed  tumor — a  hamo-lyniphangioma.  In  such  instances  the  transfor- 
mation of  lymph-cysts  into  blood-cysts,  as  first  described  by  Liicke, 
takes  place. 

Multilocular  lymphangioma  is  also  found  in  glandular  organs. 
Wcichselberg  reported  a  case  of  lymphangioma  of  the  mesentery. 
It  was  a  flat  tumor,  the  size  of  the  palm  of  the  hand,  between  the 
layers  of  the  mesentery  at  a  point  corresponding  with  the  upper  por- 
tion of  the  ileum.  It  contained  a  fluid  which  by  chemical  tests  and  by 
microscopical  examination  was  shown  to  be  chyle.  In  the  same  cate- 
gory belong  the  congenital  cysts  of  the  lung  described  by  Virchow, 
These  cysts  might  be  regarded  as  dilated  lymphatics,  but  the  active 
endothelial  proliferation  which  is  always  found  present  in  the  smallest 
lymphatic  channels  s[>eaks  in  fevor  of  their  being  true  tumors. 

The  kidney  is  another  organ  in  which  multilocular  lymphangioma 
is  occasionally  met  with.     The  histological  structure  of  the  cysts  in 
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this  organ  is  a  counterpart  of  angioma  of  the  liver.  The  tumor 
is  composed  of  multiple  spaces  lined  by  a  single  layer  of  endothelial 
cells  and  communicating  freely  with  one  another.  The  multilocular 
structure  of  the  tumors  distinguishes  them  from  retention -cysts  of  the 
uriniferous  tubules.  Klebs  describes  a  specimen  of  multilocular  lymph- 
angioma of  the  kidney. 

Varico.se  lymphangioma  must  be  distinguished  from  simple  dilata- 
tion of  pre-existing  lymphatic  vessels.  It  diflers  from  lymphatic  vari- 
cosity by  the  absence  of  obstruction  and  by  an  abnormal  increase  in 
the  amount  of  lymphatic  structures.  Dr.  Busey.  in  his  monograph  on 
Congenital  Occlusion  and  DUatation  0/  Lymph-channels  (1878),  describes 
minutely  a  case  that  came  under  his  ob.servution.  The  disease  was 
congenital  and  involved  one  of  the  lower  extremities,  and,  as  the  post- 
mortem showed,  extended  behind  the  peritoneum  far  up  into  the  pelvis. 
The  child  lived  a  little  more  than  a  year.  He  collected  in  addition 
87  cases.  In  some  of  them  the  disease  was  limited  to  fingers  and  toes, 
and  resulted  in  great  hypertrophy  of  all  the  tissues,  including  the  bones. 
In  Busey's  case  the  surface  of  the  limb  was  covered  with  translucent 
vesicles  which  contained  a  senim-colored  fluid.  The  sweat-glands 
were  found  enormously  hy[x:rtrophied. 

A  lymphangioma,  wherever  it  occurs,  is  characterized  by  the  forma- 
tion of  new  lymphatic  structures,  the  process  extending  to  places  in 
which,  in  normal  condition,  no  lymphatics  are  found. 

Lymphangioma  may  occur  almost  in  any  part  of  the  body  if  it 
springs  from  the  perivascular  lymph-sheatlis.  In  some  cases  the  pro- 
liferation is  very  active  and  the  extension  of  the  disease  is  progressive. 
The  endothelial  cells  are  large,  and  the  connective-tissue  reticulum  is 
infiltrated  with  lymph-corpu.scles  (Fig.  318).  Langhans,  in  a  child 
seven  years  old,  saw  the  disease  affect  the  perivascular  lymph-sheaths 
in  almost  the  entire  panniculus  adiposus,  while  the  targe  lymphatic 
vessels  were  free.  The  inguinal  lymphatic  glands  were  permeable  to 
injection.  Holmes,  in  a  child  three  years  old,  saw  a  case  where  the 
disease  was  limited  to  the  right  leg.  Extension  to  the  external  genital 
organs  and  the  lymphatics  of  the  groin  and  the  pelvis  took  place  when 
the  child  reached  its  seventh  year.  A  somewhat  similar  case  is  the 
one  reported  by  Busey.  In  this  instance  the  disease  extended  very 
rapidly,  and  when  the  child  died  the  corresponding  side  of  the  pelvis 
wa'i  found  extensively  involved. 

BegreBeive  Met^amorphoaes. — The  connective-tissue  stroma  of 
lymphangioma  is  subject  to  nearly  all  the  retrograde  tissue-metamor- 
phoses found  in  other  tumors.  The  most  frequent  forms  of  degenera- 
tion met  with  in  such  tumors  are  fatty  degeneration  and  calcification. 
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Myxomatous  degeneration  is  liable  to  occur  in  large  tumors  in  which 
the  connective  tissue  is  abundant.  Cystic  degeneration  by  the  break- 
ing down  of  fibrous  septa,  caused  by  pressure-atrophy,  is  of  frequent 
occurrence,  especially  in  tumors  in  which  the  tissue-proliferation  is 
very  active  and  tlieir  growth,  consequently,  rapid.  The  pathological 
complication  that  occurs  most  frequently  is  thrombosis.  Aseptic  throm- 
bosis renders  the  affected  part  of  the  tumor  harder,  and  frequently 
results  in  arrest  of  growth,  as  the  removal  of  the  thrombi  is  followed 
by  obliteration  of  the  ves.sels  by  granulation  and  cicatrization.  The 
enlargement  of  the  tumor  caused  by  this  accident  under  such  favorable 
circumstances  is  followed  by  progressive  shrinkage  which  attends  the 
obh'tcralion  of  the  vessels.  Of  more  serious  import  is  septic  thrombo- 
lyuiphaiigitis.  which  occurs  most  frequently  in  connection  with  ulcera- 
tion of  the  surface  of  the  tumor.  The  ingress  of  pyogenic  microbes 
through  such  an  infection -atrium  results  in  suppurative  inflammation 
of  the  walls  of  the  infected  lymphatic  channels  and  of  the  interstitial 
connective  tissue.  If  the  suppurative  infection  is  severe,  the  resulting 
inflammation  assumes  a  phlegmonous  character  and  may  successively 
involve  the  entire  tumor,  attended  by  all  the  risks  to  life  incident  to 
septic  infection  and  pyemia.  The  septic  throm bo- lymphangitis  is  usu- 
ally accompanied  by  a  septic  thrombo-phlcbitis.  In  septic  thrombo- 
lymphangitis  the  thrombi  are  not  obser\-ed,  but  they  undergo  puriforra 
softening. 

The  transformation  of  a  lymphangioma  into  a  lympho-sarcoma  is 
possible,  and  there  is  good  reason  for  believing  that  in  cases  in  which 
the  disease  extended  over  a  large  territory  in  a  short  time,  resulting  in 
death,  such  a  transformation  had  occurred. 

Symptoms  and  Diagnoais. — Lymphangioma  in  the  majority  of 
cases  presents  itself  as  a  congenital  affection  with  an  intrinsic  tendency 
to  increase  in  size  after  birth.  In  some  cases  the  growth  is  very  rapid, 
involving  different  retfions  successively,  and  resulting  in  death  by  the 
tumor  interfering  with  important  functions.  If  the  tumor  is  not  com- 
plicated by  inflammation,  it  is  pale  and  the  overlying  skin  is  intact. 
The  density  of  the  tumor  depends  on  the  amount  of  connective  tissue 
it  contains  and  on  the  presence  or  absence  of  thrombosis.  The  effect 
of  pressure  is  more  marked  if  the  tumor  is  composed  of  new  blood- 
vessels as  well  as  lymphatic  channels — that  is.  in  cases  of  hemo- 
lymphangioma.  If  the  skin  or  the  mucous  membrane  is  broken  and 
the  surface  defect  communicates  with  lymphatic  spaces,  lymph  in 
varying  quantities  escapes.  The  escape  of  lymph  is  the  most  reliable 
diagnostic  element  in  the  differentiation  betiveen  a  lymphangioma  and 
other  tumors  or  inflammatory  sxvellings.    The  surface  of  the  tumor  is 
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often  undulated  from  the  presence  of  superficial  cysts.    Lymphangioma 
of  the  tongue  and  the  hps  can   usually  be  recognized  without  much 


Fig.  3V0. — AuLhor't  coic  of  lymph jnglo ma  Inv^LvLnii  tlir'  gluteal  rtK>^'l  A^il  kowcf  eilreinily.     The  glutvoL 
tvmai  WBi  lucceurully  rrmoirtcl  -  no  rcciimncc. 

difficulty.  In  both  instances  all  the  tissues  imphcated  by  the  tumor 
are  in  a  hypertrophic  condition  ;ind  constitute  a  part  of  the  swelling. 
Lymphangioma  is  ordinarily  not  limited  by  a  vjeU-defined  eapmk,  as  lite 
connectii'C  tissue  in  the  periphery  of  the  tumor  is  prognssively  invaded 
by  new  lympliatit:  vessels. 

Cystic  tumors  of  the  neck,  of  lymphatic  origin,  are  almost  always 
congenital,  are  thin-walled,  and  contain  a  clear  serous  fluid;  or,  if 
hemorrhage  into  the  cyst  has  taken  place,  the  serum  is  discolored  by 
the  admixture  of  blood.  The  use  of  the  exploring  syringe  will  fre- 
quently render  material  aid  in  tllf  differential  diagnosis  between  cystic 
lymphangioma  and  other  cystic  tumors  and  inflammatory  swell- 
ings. If  the  exploratory  puncture  yields  first  lymph,  and  later 
lymph  and  blood  or  pure  blood,  the  diagnosis  of  hemo-lymph- 
angioma  is  establi.shed.  In  the  differentiation  between  a  lympho- 
sarcoma and  lymphangioma  the  use  of  the  microscope  may  be  re- 
quired. 

PrognoBiH, — With  few  exceptions,  lymphangioma  is  a  chronic  affec- 
tion and  does  not  tend  to  destroy  life.  Great  enlargement  of  the 
tongue  in  macroglossia  may  interfere  with  speech  and  deglutition.  A 
cystic  lymphangioma  of  the  neck  may  become  a  source  of  danger  by 
interfering  with  deglutition  and  respiration.  In  rapid-growing  tumors 
the  prognosis  should  be  guarded,  more  e.specially  if  cystic  degeneration 
is  a  permanent  feature.     The  liability  to  infection,  and  also  to  trans- 
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formation  into  sarcoma,  should  not  be  forgotten  in  the  prognosis  of 
lymphangi  oma. 

Treatment. — Complete  excision  is  indicated  if  the  tumor  can  be 
removed  safely.  Partial  excision  is  indicated  in  lymphangioma  of  the 
lip  and  the  tongue  if  the  tumor  interferes  with  deglutition,  speech,  or 
respiration,  or  for  cosmetic  reasons.  In  the  removal  of  cystic  tumors 
of  the  neck,  of  lymphatic  origin,  it  must  be  remembered  that  the  cyst- 
wall  is  in  close  relation  with  the  lar^e  vessels,  and  that  parts  of  the 
tumor  often  dip  deeply  into  the  intermuscular  septa.  Amputation  in 
uncomplicated  lymphangioma  of  the  extremities  is  not  a  justifiable  pro- 
cedure. In  cystic  tumors  of  the  neck  not  amenable  to  enucleation  or 
excision  a  cure  may  be  effected  by  free  excision,  cauterization  of  the 
interior  of  the  cyst  with  the  Pacquelin  cautcrj',  and  packing  of  the 
cavity  with  iodoform  gauze.  In  progressive  inoperable  cases  paren- 
chymatous injection  of  a  lO  per  cent,  solution  of  chloride  of  zinc 
may  be  tried  vvitli  a  view  of  arresting  further  growth  by  cicatricial 
contraction. 

ToitWRAPHY. 

Ton^e. — Lymphangioma  of  tlie  tongue  is  known  as  macraglosaa 
(Fig.  33t).  Clinically,  the  condition  manifests  itself  as  a  congenital 
enlai^cment  of  the  tongue,  implicating  mainU-  its  anterior  two-thirds. 
The  growth  is  progressive,  antl  when  the  organ  becomes  too  large  to 
be  accommodated  b\'  the  ca\it\'  of  tlio  mouth,  its  tip  protrudes  from 
the  mouth.  The  irrit.^tion  and  ri.']KMtO(t  injiirie-^  of  the  onlarjjed  oi^an 
by  the  teoth  during  mast ivrat ion,  and  tin-  cvposnrc  of  the  organ  to 
external  influences  after  it  protrniles  from  the  mouth,  aggravate  the 
condition  by  producing::  inflaniiiiation  ol"  the  surt.ice  of  the  tongue  or 
of  the  tumor-tissue  itself.  The  disease  beijins  in  the  submucous  con- 
nective tissue,  hut  later  implie.ites  the  inu-ciil.ir  ti-sue  of  the  tongue. 
Capillar)-  lymphangioma  of  the  tongue  i-^  limiieii  ti>  its  surface,  and 
a[^ars  in  the  form  of  enlari^ed  [Mpill.v. 

The  pro]K'r  treatment  eonsists  in  ji.iiti.il  exeisivin  yi  the  tongue  if 
the  organ  has  beeome  sulheiently  enl,n-.;ed  l,>  inierlero  \\ilh  mastication 
and  speech.  In  .some  e.isos  the  l\niii!i.ui^ioina  is  com  pi  km  ted  by 
angioma,  which  calls  for  s(vcial  prophyl,itlie  pieeanlions  to  control  the 
hemorrhage  during  the  o[X'r.\tion.  l.ymphan;,;u'm,it,i  yA  the  eavity  of 
the  mouth  have  been  described  by  S,ioli>. 

Xiipe. — Lymphangioma  of  the  lips  i<  ci'lIci!  •■:.:.•  .\i::.:.i.  Hillroth 
described  a  case  that  came  under  his  own  ,'!>se:\-,ui.>!i.  The  jMticnt, 
who  was  fifteen  years  of  age.  was  K>ni  with  ,i  »i:;V;isci!  f.imor  of  the 
upper  lip.  which  projected  considerably  !>iy,>:iv;  tiie   lower  lip.     The 
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tumor  was  painless,  firm,  pale,  and  hard,  and  could  not  be  diminished 
in  size  by  pressure.  !t  was  often  the  seat  of  inflammation,  and  it  bled 
readily  on  being  handled  or  when  injured.  The  tumor  was  extirpated. 
A  section  through  it  showed  that  it  was  composed  of  a  firm  framework 
of  connective  tissue,  the  meshes  of  which  were  occupied  by  coagula 


Fio,  311.— Mjcroslotiia  in  1  gbrl  ilcvcn  yei™  Dili  [jifier  Humphrejr), 


and  a  serous  tluid.  The  spaces  were  lined  by  endothelial  celts,  and  the 
connective  tissue  contained  many  elastic  fibres.  The  fluid  contained 
lymphoid  corpuscles. 

Macrochilia  is  very  rare,  and  in  the  cases  which  have  been  described 
it  was  always  congenital.  As  the  disease  is  sure  to  become  complicated 
by  repeated  attacks  of  inflammation,  it  should  receive  attention  during 
infancy  or  childhood-  If  the  tumor  is  limited  in  extent,  as  in  Billroth's 
case,  it  should  be  removed  by  excision.  If  it  is  too  extensive  for 
complete  removal,  the  size  of  the  lip  should  be  reduced  to  the  desired 
extent  by  wedge-shaped  excisions.  Under  such  circumstances  Lanne- 
longue's  sclerogenic  method  of  treatment  deserves  a  trial. 

Neck. — Many  cases  of  congenital  hydrocele  or  serous  cysts  of  the 
neck  are  of  lymphatic  origin.     Usually,  although  not  always,  they  are 
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congeiittal.  The  development  of  the  capsule  is  very  imperfect  as  com* 
pared  with  true  cystomata  in  the  same  locality.  Arnold  divides  these 
tumors  into  superficial  and  deep.  The  former  arc  situated  between  the 
skin  and  the  platysma  ;  the  iattt-r,  beneath  the  platysma,  usually  along 
the  anterior  surface  of  the  larger  vessels.  The  deep  tumors  generally 
reach  the  greater  size.  They  may  surround  the  whole  neck,  and  may 
extend  beneath  and  below  the  clavicle,  in  the  direction  of  the  axillary- 
aoace.  In  an  upward  direction  they  may  encroach  upon  the  cavity  of 
le  mouth.  Rokitansky  and  Gurlt  believed  that  these  cysts  originated 
in  the  connective-tissue  spaces  during  intra-utcrine  life.  The  formation 
of  muldlocular  cyat:>  they  expl.uncd  by  assuming  that  collections  (A 
serous  fluid  formed  in  different  parts  of  the  connective  tissue  at  the 
same  time.  It  would  be  impossible  to  explain  why  similar  hydropic 
conditions  of  the  connective  tissue  should  not  take  place  in  other  parts 
of  the  body  if  hydrocele  of  the  neck  had  such  an  origin.  Luschka 
maintained  that  serous  cysts  of  the  neck  originated  in  the  ganglion 
caroticum — a  theory  which  does  not  deserve  further  consideration,  since 
Arnold  found  this  ganglion  intact  in  two  cases  of  hygroma  of  the  neck. 
The  existence  of  an  endothelial  lining  of  the  cyst  in  all  cases  and  the 
presence  of  lymphoid  tissue  in  the  cyst-wall  leave  no  doubt  that  in  the 
majority  of  cases  of  serous  cysts  of  the  neck,  of  congenital  origin,  we 
have  to  deal  with  cystic  lymphangioma.  The  serum  contained  in  these 
cysts  is  oilen  stained  by  the  admixture  of  blood,  in  which  event  the  cysts 
lose  their  translucency.  If  the  diagnosis  is  not  clear,  an  exploratory 
puncture  will  provide  the  desired  information.  The  tumor  cither 
remains  stationary  after  birth  or  increases  very  rapidly  in  .size.  In  the 
former  case  no  treatment  is  indicated,  as  a  spontaneous  cure  not  infre- 
quently takes  place ;  if  this  should  not  be  the  case,  operative  treatment 
is  postponed  until  the  child  is  older.  In  rapid-growing  tumors  death 
often  results  from  pressure  of  the  tumor  on  the  trachea,  the  cesophagus, 
and  the  large  vessels  and  nerves  of  thu  neck.  In  such  cases  urgent 
symptoms  call  for  aspiration,  which  may  be  repeated  as  often  as  the 
pressure-symptoms  demand  it.  In  older  children  strong  enough  to 
withstand  the  immediate  effects  of  a  radical  operation,  the  tumor  should 
be  excised,  in  whole  or  in  part,  under  strict  antiseplic  ]irecautions.  If 
complete  removal  is  impracticable,  the  part  of  the  cyst-wall  which 
remains  should  be  seared  with  the  actual  cautery  .sufficiently  deep  to 
destroy  its  endothelial  lining,  and  the  wound  .should  be  packed  with 
iodoform  gauze.  Injections  of  iodine  are  too  uncertain  and  dangerous. 
Injections  of  carbolic  acid  after  tapping  are  less  objectionable,  and 
=V"->iiId  be  resorted  to  if  partial  or  complete  e.vci.sion  of  the  sac  is 
dtcated. 
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Subcutaneous  and  Submucous  Gonneotive  Tissue. — Most  of  tlic 
chronic  lymphatic  affections  of  the  subcutaneous  connective  tissue  are 
of  an  infective  origin  and  nature.  They  are  caused  by  the  filaria  salt- 
gitinis  hoininis,  and  they  are  prevalent  in  southern  countries,  where  this 
parasite  has  its  habitat.  Reference  has  been  made  to  a  case  of  almost 
general  lymphangioma  of  non-infective  origin.  True  lymphangioma- 
tous  tumors  of  the  submucous  and  subcutaneous  connective  tissue  are 
exceedingly  rare  (Fig.  322).     Steudener  described  a  cavernous  lymph- 


Fio.  |n. — Sufcy't  c*ftc  of  lymphAn^DmB 


angioma  of  the  conjunctiva.  Bicsiadecki  found  a  small  lymphangioma 
in  the  subcutaneous  connective  tissue.  Gjorgewic  found  a  similar  tumor, 
the  size  of  a  fist,  in  the  subcutaneous  tissue  of  the  thigh  in  a  girl  nine- 
teen years  old.  In  this  case  large  quantities  of  lymph  escai>ed  through 
two  small  openings.  Rdchel  described  a  congenital  lymphangioma, 
the  size  of  a  pigeon's  egg.  which  he  found  in  Uie  perineum.  More 
comprehensive  sUtistics  of  lymphangioma  can  be  found  in  the  mono- 
graphs on  this  sul^cct  by  Busey  and  Wagner. 

Uterus. — The  lymphatic  origin  of  some  of  the  cystic  tumors  of  the 
uterus  has  been  establuJied  by  Leopold  and  Fehling.  These  cysts 
contain  a  fluid  which  coagulates  on  exposure  to  air,  and  which  is  often 
stained  by  the  admixture  of  blood.  The  c>'st-wall  is  lined  by  endo- 
thelial cells.  Many  of  these  cyats  arc  multilocular.  the  septa  being 
composed  of  firm  fibrous  tissue.  The  new  cysts  show  in  their  interior, 
on  silver  staining,  the  characteristic  reaction  of  endolhchum.  In  most 
instances  these  cysts  occur  in  conncctkm  with  myofibromata. 
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Upon  histoKL-nettc,  hisloiogical,  and  physiological  grounds  tumors 
of  ihc  lymphatic  glands  should  be  excluded  from  tumors  of  the  Iruc 
glandular  organs.  The  lymphatic  glands  are  mesoblastic  structures, 
and  are  not  secreting  organs.  They  arc  liematoplastic  organs,  physio- 
logically closely  allied  to  the  medullary  tissue  of  bone  and  the  spleen. 
They  are  composed  of  lymphoid  corpuscles  and  a  delicate  reticulum 
of  connective  tissue  enclosed  in  a  firmer  capsule 
of  connective  tissue.  They  contain  normally  no 
epithelial  cells  (Fig.  323).  The  lining  uf  the  lymph- 
sinuses  and  the  follicles  is  composed  of  numerous 
plate-like  connective-tissue  cells,  in  places  these 
elements  constituting  almost  an  endothelial  cover- 
ing. The  lymphatic  vessels  and  glands  are  found 
wherever  blood-vessels  are  present ;  besides,  lymph- 
spaces  are  found  in  the  cornea.  In  the  submucous 
tissue  lining  the  different  hollow  viscera  lymphoid 
tissue  is  found  as  a  diffuse  infiltration  in  the  form      _  ...  ,  . 

of  follicles  (Fig.  324).  "o'd  ""u*   '">>n   p*fii*iir 

As  a  lymphatic  gland  is  not  a  true  gland,  the  «i„nd„f..hiid).fl«Pi««i,! 
tissue  compo.sing  it  is  called,  from  its  resemblance  ".'■'■"^•Df  rciituium:  t.irm- 

I         ,    ,  .  ,         -  ,     -  ,  ,  ptiDiiJ  cells:  (^  eipBhdcd  «a- 

to  glandular  tissue,  aiuiioiii  tissue;  and  as  it  pro-  mctwc ii»u. pUw. 
duces  the  lymph,  it  is  also  called  lymphoid  tissue. 
Its  essential  histological  element  is  the  lymphoid  cell  or  lymphoid  cor- 
puscle, the  product  of  proliferation  of  the  plate-like  con  nee  live- tissue  cell. 
Deflnition. — A  lymphoma  is  a  bfitign  tumor  formed  of  lymphatic 
tissue  produced  from  a  matrix  of  lymphoblasts.  In  no  department  of 
surgical  pathology  do  we  meet  with  more  confusion  than  in  the 
differentiation  between  benign  and  malignant  tumors  and  infective 
swellings  of  the  lymphatic  glands.  Virchow  includes  under  the  term 
"  lymphoma  "  all  tumors  and  swellings  composed  of  lymphoid  tissue. 
Many  authors  still  continue  to  speak  of  a  "primary  carcinoma"  of  the 
lymphatic  glands.  Some  pathologists  entirely  ignore  the  existence  of 
non-malignant  tumors  of  the  lymphatic  glands.  This  confusion  of 
terms  and  pathological  conditions  was  increased  when  Billroth  intro- 
duced the  term  "  malignant   lymphoma."     At  the  present  time  it  is 
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easier  to  say  what  a  lymphoma  is  not  than  what  it  is :  it  constitutes  in 
surgical  pathology  at  the  present  time  a  veritable  lucus  a  non  lucendo. 

Lymphoid  tissue  is  exceedingly  susceptible  to  infection,  and  is 
therefore  predisposed  to  acute  and  chronic  inflammation ;  it  is  also 
frequently  the  seat  of  sarcoma,  but  lymphoma,  in  the  restricted  sense 


Tu;  334. — DifTute  lymphoid  iisiu«  occuiiyiniE 
deeper  layen  of  nkucma  of  Kumui  flldmpL^i  (after 
Pieraoli.  The  lymphoid  cell*  iiifiliiate  ihc  fitirou* 
tjbue  between  Lhn  j(]ADd«  wlfhoul  beipc  de^nitely 
llmiKd, 


Fi&-  335.— Simple  lymph-ftillkle  from  the  con- 
iutictjvv  ol  a  dog  Ixfler  Ptenol) :  a,  lymphoid  tmue 
hmitcd  by  the  Eibrout  captuJe  {,h)\  t,  lurroundinc 
conoei^Eive  [juud. 


in  which  this  term  will  be  used  here,  is  exceedingly  rare.  The  resem- 
blance in  the  structure  of  tumors  and  infective  swellings  of  lymphatic 
glands  is  so  close  that  a  reliable  differentiation  must  be  based  on  the 
clinical  aspects  and  the  etiology  of  the  different  affections  of  the 
lymphatic  glands.  Enlargement  of  the  lymphatic  glands  may  be  due 
(i)  to  infection,  (3)  to  sarcoma,  (3)  to  carcinoma,  or  (4)  to  lymphoma. 
The  acute  affections  of  the  lymphatic  glands,  characterized  by  rapid 
enlargement,  pain,  tenderness,  and  fever,  are  produced  by  the  entrance 
into  the  lymphatic  system  of  pyogenic  microbes,  of  the  bacillus  mal- 
leus, or  of  pre-formed  septic  material.  If  the  process  is  chronic,  the 
immediate  cause  is  usually  the  virus  of  either  syphilis  or  tuberculosis. 
In  leukemia  and  pseudo-leukemia  the  infection  is  diffuse  and  is  unat- 
tended by  the  usual  symptoms  which  indicate  the  existence  of  an  acute 
or  a  subacute  inflammation ;  the  glandular  affection  either  appears 
diffusely  from  the  beginning  or  becomes  diffuse  during  its  course. 
These  affections  point  so  strongly  to  the  existence  of  a  microbic  origin 
that  no  doubt  can  be  entertained  as  to  their  infective  origin.  Sarcoma 
invades  successively  the  glands  of  the  same  chain,  and  frequently 
^erminates  fatally  by  general  metastasis.  Carcinoma  of  the  lymphatic 
glands  is  always  a  secondary  affection  ;  it  never  occurs  as  a  primary 
disease,  as  the  lymphatic  glands  do  not  contain  the  essential  histological 
elements — epithelial  cells.      Lymphoma  is  a  tuttwr  of  tht   Ipttphalic 
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glands  contposeii  of  lymphoid  tissue ;  the  grmutk  remains  as  a  local 
affection^  ami  appears  clinieally  as  an  eneapsulatrd  tumor  u-Aiek  mani- 
frsts  HO  tendency  to  implicate  adjacent  glands,  and  u-liicli  is  never  com- 
plicated by  affections  of  other  blood-proiiucing  organs.  The  lymphoblasts 
of  the  matrix  of  the  tumor  produce  lymph-corpuscles  which  are  not 
transformed  mlo  leucocytes,  but  which  rtrmain  in  the  reticulum  of  the 
tumor  AS  the  essential  tumor-clemcnis.  Lymphoma  is  a  functionless 
tumor,  in  this  rtsptet  differing  from  the  hyperplastic,  highly  aetrz-c  glands 
in  leuhwia. 

Histoloffy  nnd  Histo^neeis. — A  lymphoma  is  not  produced  from 
pre-exislittt^  adenoid  tissue,  as  are  the  infeetiz-e  su-ellings.  It  is  the 
product  of  tissue-proliferation  from  an  embryonal  matrix  of  lympho- 
blasts of  congenital  or  post-nalal  origin.  A  U-mphoma  Is  a  tumor  which 
has  no  more  connection  with  the  adjacent  l}-mphatic  channels  than  an 
adenoma  has  with  the  surrounding  ducts  of  a  gland.  The  connective- 
tissue  plates,  modified  endothelial  cells  of  the  matrix,  the  lymphoblasts, 
produce  the  lymph-corpuscles 
which  arc  the  essential  histo- 
logical elements  of  the  tumor 
(Fifr  326). 

In  its  structure  a  lymphoma 
bears  a  strong  resemblance  to 
myeloma  (PI.  12,  Fig.  i).  The 
lymphoid  cells  are  so  numer- 
ous that  often  they  almost 
completely  obscure  the  stromzL 
The  capsule  of  the  tumor  is 
firm,  being  composed  of  con- 
centric layers  of  6brous  tissue. 
The  at>-pical  structure  of  the  tumor  is  characterized  by  the  absence  of 
well-defined  lymph -sin  uses,  while  the  follicular  structure  is  well  pre- 
served. The  sur&ce  of  the  tumor  is  smooth,  and  lacks  completely  the 
prolongations  into  the  surrounding  connective  tissue  that  are  such 
conspicuous  features  of  l\*mphangioma.  The  lymphoid  corpuscles, 
which  arc. only  occasionally  present  in  lymphangioma,  form  the  bulk 
of  the  tumor  in  lymphoma. 

Retro^ade  Metamorphosee. — Permanency  of  the  tumor-tissue  as 
compared  with  the  inflammatory'  products  which  constitute  the  infective 
swellings  is  one  r'  -nost  important-  -* — lents  in  the  differentiation 
between  a  lymp  the  difftrL-r  f  inflammatory  swellings 

of  the  Ij-mpha  both  .icut  >nic.     Suppuration  can 

occur  only  if  t  u>mes  tl  Tfection  with  pyogenic 
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microbes,  and  caseation  can  lake  place  only  in  the  event  of  the  tumor 
becoming  infected  with  tubercle  bacilli.  A  lymphoma  may  attain  con- 
siderable size  before  any  degenerative  changes  occur,  in  this  respect 
differing  greatly  from  suppurative,  tubercular,  glandulous,  septic,  and 
gonorrheal  adenitis.  Myxomatous  degeneration  of  the  stroma  may 
occur — a  change  which  renders  the  tumor  softer — or  the  tumor 
may  become  harder  by  an  increase  of  the  connective-tissue  reticulum. 
A  hyaline  degeneration  such  as  that  shown  on  Plate  12  (Fig.  2)  some- 
times inaugurates  graver  degenerative  changes  in  a  lymphoma.  Calcare- 
ous degeneration  preceded  by  fatty  degeneration  has  been  observed. 
Small  cysts  occasionally  form  by  dilatation  of  follicles,  A  lymphoma, 
after  ha\ing  remained  stationary  for  a  long  time,  may  become  trans- 
formed into  a  sarcoma. 

Symptoms  and  Diagmosis. — Lymphoma  is  a  rare  tumor  of  the 
lymphatic  glands,  if  we  exclude,  as  should  be  done,  all  infective  swell- 
ings. It  is  found  mo.st  frequently  in  the  region  of  the  neck,  in  the 
groins,  the  axillic.  the  mediastinum,  and  the  retroperitoneal  space — that 
is,  in  localities  in  which  the  lymphatic  glands  are  most  numerous. 
Lymphoma  occurs  most  frequently  in  young  adults.  If  several  tumors 
appear  at  the  same  time,  they  increase  in  size  at  the  same  rate,  and  are 
movable,  painless,  and  not  tender  on  pre.ssure.  The  skin  over  the 
tumor  remains  intact.  The  tumor  is  smooth  and  is  surrounded  by 
a  perfect  capsule.  Extension  to  other  glands  never  takes  place,  as  is 
the  case  in  sarcoma  and  in  infective  swellings.  All  signs  and  symptoms 
of  inflammation  are  ab.sent.  The  general  health  is  not  impaired.  The 
tumor  or  tumors,  if  large,  may  cause  pressure  upon  important  organs, 
and  in  this  way  may  become  a  source  of  danger.  In  the  differential 
diagnosis  between  lymphoma  and  other  tumors  and  swellings  of  the 
lymphatic  glands  it  is  importanlto  consider  the  following  affections: 
lymphangioma,  sarcoma,  lymphadenitis,  tuberculosis,  glanders,  leu- 
kemia, pseudo-leukemia,  and  syphilis. 

Lymphangioma. — Lymphangioma  occurs  as  a  more  diffuse  tumor 
and  is  not  encapsulated.  In  many  cases  lymph  escapes  from  one 
or  more  openings  in  the  tumor — an  occurrence  never  observed  in 
lymphoma. 

Sarcoma. — Lympho-sarcoma  appears  first  as  a  single  tumor,  which 
is  followed  by  successive  infection  of  glands  in  the  same  region,  usually 
in  the  direction  of  the  lymph-stream.  The  tumors  grow  very  rapidly, 
and  general  infection  not  infrequently  takes  place. 

LymphadcnilU. — Acute  suppurative  lymphadenitis  is  attended  by 
fever  and  all  the  local  signs  and  symptoms  of  inflammation,  and  is 
always  attended  by  lymphangitis  between  the  infection-atrium  and  the 
.11 
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inflamed  glands.  In  the  chronic  fonn  tlie  symptoms  of  inflammation 
are  often  masked,  so  that  the  sourc*.-  of  infection  is  overiooktrd  and  the 
accompanying  or  preceding  K-mphangids  is  not  rect^nixcd.  The 
disease  may  be  limited  to  one  or  two  glands,  which  renders  it  still 
more  obscure.  Some  tenderness  is.  however,  always  present,  and 
foci  of  suppuration  can  often  be  detected  by  palpation  or  by  explor-  ■ 
atory  puncture. 

TuberatlosU. — Glandular  tuberculosis  is  a  progressive  disease.  The 
affection  extends  from  gland  to  gland  in  the  infected  region.  Regres- 
sive metamorphoses,  coagulation-ntcrosis.  caseation,  and  liqueCicdon 
of  the  cheesy  product  are  early  and  almost  constant  manifestations. 
The  extension  of  the  disease  be>'ond  the  capsule  of  the  gland  in 
advanced  cases  is  also  an  important  factor  in  distinguishing  between 
a  lymphoma  and  swellings  of  an  infective  origin. 

Glanders. — Glanders  occurs,  if  it  affects  the  glands,  as  an  acute  or 
a  subacute  diffuse  aflfection,  in  this  respect  differing  entirely  from 
lymphoma,  which  remains  as  a  local  tumor.  The  discovery  of  the 
bacillus  of  glanders  in  the  inflammatory-  product  will  render  the  diag- 
nosis positive. 

Leukemia, — Leukemia,  as  was  correctly  shown  by  Virchow  in  1845, 
appears  as  a  hyperplasia  of  all  hematopla.-ftic  organs — the  spleen,  the 
lymphatic  glands,  and  the  marrow  of  bone — and  is  characterized  by  a 
specific  pathological  change  in  the  blood — an  excess  of  white  blood-cor- 
puscles. The  increase  in  the  number  of  leucocytes  that  typifies  tJiis  dis- 
ease led  Bennet  to  apply  to  it  the  ti;rm  ifittocytlttmia.  Neumann  added 
to  the  splenic  and  lymphatic  forms  the  myelogenous  variety.  The 
lymphatic  glands  in  different  parts  of  the  body  become  enlarged  and 
hard,  and,  as  a  rule,  this  process  is  attended  by  enlargement  of  the 
spleen  and  by  a  simultaneous  affection  of  the  marrow  of  the  bone, 
which  affection  is  often  manifested  by  tenderness  over  the  junction 
of  the  xiphoid  cartilage  with  the  sternum  and  over  the  epiphyseal 
extremities  of  the  long  bones.  The  excess  of  leucocytes  in  the  blood 
is  never  absent,  and  from  a  slight  change  during  the  incipiency  of  the 
disease  may  reach  such  an  extent  tli^it  the  red  and  white  corpuscles 
are  present  in  the  same  proportion.  Neumann  traced  in  the  blood  of 
leukemic  patients  cells  intermediate  between  the  red  and  the  white  cor-  . 
puscles — small  nucleated  red  corpuscles. 

In  the  commencement  of  the  disease  it  is  often  difficult,  if  not 
impossible,  to  differentiate  simple  Icucncytosis  and  leukemia  by  micro- 
scopical examination  of  the  blood.  Huss  thinks  that  if  the  pro- 
portion of  white  to  red  corpuscles  is  increased  to  I  :  20,  such  blood 
is  leukemic  blood;  but  this  is  not  alway.s  the  case.     Staining  of  the 
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blood-corpuscles  with  eosin  is  an  important  diagnostic  aid.  Leukemic 
blood  always  contains  eosinophihtis  (tils.  In  doubtful  cases  micro- 
scopical examination  of  the  blood  will  succeed  in  making  a  positive 
differential  diagnosis  between  lymphoma  and  enlargement  of  the  glands 
attending  leukemia.     W.  S.  CliurcJi  reports  a  case  of  leukemia  in  which 


riG.  337.— The  hiDod  in  IculicDiiht  lalier  KarE  bud  SthinaTll  Bc^ldn  ilic  palt-red  blood -coTpuAcIa  vre 
leucDtytn  Id  variout  forms,  ihc  nunibfr  of  Ih?  Icucocylct  bcinK  tinmEiiift)'  incica«CEl-  '['he  t^mnllcr  lciii:ocyl» 
contain  irrtgulBT  lohulAUd  nuclei  ;  the  larger  ddh  contiiin  lar^  nuclei  cquftJIy  UBined  lIutHighDul;  u,  oucle- 
ux^  red  bLood-corpuuiLB, 

only  the  thoracic  and  abdominal  lymphatic  glands  were  found  enlarged 
at  the  post-mortem  examination.  Murchjson  records  the  case  of  a 
child  twelve  years  old,  in  whom  nn  enlargement  of  any  subcutaneous 
lymphatic  glands  existed,  who  died  with  "  lymphatic  nc-w  formations" 
in  the  liver  and  enlargement  of  the  glands  in  the  fissure  of  the  liver. 
In  Church's  case  the  disease  was  attended  by  fever,  which  he  regards 
as  of  diagnostic  importance  in  the  differentiation  between  leukemia  and 
malignant  tumor. 

Pstudo'laikfmia.—'Y\\\^  aflcctinn  of  the  lymphatic  glands,  known 
also  as  "  anaemia  lymphatica,"  "  Hodgkin's  disease,"  "  adenie  "  (Trous- 
seau), "malignant  lymphoma"  (Billroth),  and  "lympho-sarcoma"  (Vir- 
cho*v),  resembles  lymphoma  more  closely  than  leukemia.  It  is  unques- 
tionably an  infective  disease  in  which  the  undiscovered  microbe  selects 
the  lymphatic  tissue  as  its  field  of  action.  The  lymphatic  glands  of 
one  region  of  the  body,  most  frequently  the  cervical,  become  success- 
ively enlarged,  forming  hard  masses,  to  be  followed  by  a  similar  con- 
dition of  the  glands  in  other  regions  of  the  body.  The  disease  is 
attended  by  progressive  anemia,  but  the  blood -changes  which  have 
been  described  as  occurring  in  leukemic  blood  are  absent.     In  this 
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disease  the  lympb-celb  arc  increased  in  number  in  the  meshes  of  the 
ealai^ed  glands,  and  the  cortical  and  medullaiy  portions  of  the  glands 
cannot  be  distinguished  from  each  other.  The  disease  sometJnies 
Fematos  stationary  for  a  certain  length  of  time.  The  spleen,  the  ton- 
sils, and  the  marrow  of  the  bones  are  frequently  implicated.  Meta- 
stasis  in  the  liver  and  kidneys  has  frequently  beeii  observed.  The 
disease  terminates  fatally  in  from  one  to  two  years  The  appearance 
of  enlatf;ed  glands  in  the  different  regions  of  the  bixly  distinguishes 
this  disease  sufHciently  from  lymphoma,  in  which  such  a  dissemination 
is  never  observed.  Lymphoma,  being  a  strictly  local  disease,  is  not 
attended  by  impairment  of  the  general  health. 

Syphilis. — Enlai^ement  of  lymphatic  glands  in  syphilis  after  the 
disease  has  become  general  is  not  limited  to  one  region  :  nil  the  glands 
are  more  or  less  implicated.  In  primary  syphilis  the  extension  of  the 
disease  to  the  lymphatic  structures  is  indicated  by  enlargement  (bubo) 
of  the  glands  which  are  in  connection  through  lymphatic  channels 
with  the  primary  sore.  We  must  restrict  the  term  "  lymphoma  "  to 
non-ma!ignant  tumors  of  the  lymphatic  glands,  single  or  multiple,  but 
their  number  is  limited  and  usually  confined  to  one  region  in  which 
ji  infective  origin  can  be  excluded  either  by  a  careful  study  of  the 
linical  aspects  or  by  bacteriological  examination.  As  has  previously 
oeen  stated,  lymphoma  is  quite  rare.  The  writer  has  seen  these  tumors 
in  the  cervical  and  axillary  regions  and  in  the  groins.  The  tumors  are 
movable,  painless,  and  firm,  and  may  in  the  course  of  several  years 
attain  the  size  of  a  hen's  egg.  The  tumors  may  occur  at  any  time  of 
life,  but  they  arc  most  frequently  met  with  in  young  adults.  After  the 
tumors  have  reached  a  certain  sixe  they  become  stationary  throughout 
life,  unle.ss  they  become  the  seat  of  infection  or  undergo  transformation 
into  sarcomata.  They  do  not  return  after  extirpation,  and  they  become 
dangerous  only  when  from  their  .size  thej'  exert  harmful  pressure  upon 
important  adjacent  organs. 

Treatment.-^Thc  proper  treatment  of  lymphoma  is  enucleation. 
The  tumors  are  always  well  encapsulated,  and  there  is  no  danger  of 
recurrence  after  complete  removal  by  this  method. 


XXVI.    MYOMA. 


Myoma  was  first  described  as  a  distinct  variety  of  tumors  by  Virchow, 
It  has  often  been  mistaken  for  fibroma,  on  account  of  the  predominance 
of  fibrous  tissue  in  many  of  the  myomatous  tumors.  Fibrous  tumors 
which  contain  muscular  fibres  should  be  classified  with  the  myomata, 
and  not  with  the  fibromata,  as  the  muscle-fibres  constitute,  from  a 
histogenetic  standpoint,  the  essentia!  part  of  the  tumor.  In  myoma 
the  concentric  striated  appearance  so  characteristic  of  a  proper  fibroma 
is  frequently  less  marked,  and  the  substance  of  the  tumor  seems  to  be 
more  homogeneous  in  its  structure.  Fibrous  tissue  is  always  present 
in  varying  proportions,  and  often  is  so  abundant  as  almost  to  obscure 
the  essential  tumor-tissue. 

Definition. — A  mjwiia  is  a  tumor  composed  of  mmcli-tisstw  produced 
from  a  matrix  of  myoblasts.  Vogol  called  them  "  muscular  tumors ; " 
Virchow,  "  myomata."  Zenker  made  a  subdivision  of  this  group  of 
tumors  necessary,  as  he  described  tumors  which  were  composed  of 
striated  muscular  fibres,  while  before  his  time  it  was  believed  that  all 
myomatous  tumors  were  composed  of  unstriped  muscular  fibres. 
A  tumor  composed  of  striped  muscular  fibres  is  called  a  "  rhabdo- 
myoma" or  "myoma  striocellulare,"  whereas  a  tumor  composed  of 
un.striped  muscular  fibres  is  called  a  "leiomyoma"  or  "  myoma  l^vi- 
cellulare."  For  the  sake  of  brevity  we  shall  describe  the  two  histo- 
logical varieties  as  rhabdomyoma  and  leiomyoma.  There  are  many 
reasons  tn  believe  that  a  myoma  springs  from  a  matrix  of  myoblasts 
independently  of  the  pre-existing  muscular  fibres  between  which  the 
tumor  takes  its  origin. 

Embryology. — According  to  Rabl,  the  mu.scular  tissue  in  the 
embrjo  is  derived  from  a  part  of  the  mesoblast  enclosed  by  the 
three-faced  original  vertebrae  at  a.  point,  corresponding  with  the  mesial 
junction,  which  is  in  contact  with  the  nerve-tube,  while  the  ventral- 
border  surface,  which  adjoins  the  primitive  aorta,  becomes  the  sclero- 
toma,  which  forms  the  axial  connective  tissue,  while  the  upper  wall 
furnishes  the  skin  with  its  connective  tissue.  The  embryonal  tissue 
destined  to  become  transformed  into  muscular  tissue  develops  into  a 
large  plate  under  the  connective  tissue  of  the  skin,  and  .sends  forth,  in 
the  form  of  muscular  buds,  projections  to  the  extremities.     The  con- 
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ncctive  tissue  cannot  produce  muscle-tissue,  and  when  muscular  fibres 
arc  found  in  a  locality  not  normally  supplied  with  this  tissue,  its  occur- 
rence is  always  due  to  an  erratic  deposition  of  cmbrj-onal  cells  during 
early  life. 

Bhabdomyoma. — Hunijjn  tumors  composed  of  striated  muscular 
fibres  are  exceodiriglj'  rare.  They  were  first  described  by  Zenker. 
Marchand.  P^berth.  and  Cohiiheim  confirmed  Zenker's  observation  and 
reported  new  cases.  The  tumors  usually  grow  in  connection  with  the 
kidney,  sometimes  in  the  testis,  and  they  are  always  congenital.  Reck- 
linghausen found  in  several  new-born  children  myomata  the  size  of  a 
pigeon's  egg  in  the  heart-muscle.  Fibromatous  and  myomatous  tumors 
of  the  heart   have  been  described  by  Zander,   Bostrom,  and  others. 


Fic  jjS. — AJcno-rhabtkHnrcprnj  uf  k^duc)-  ufici  KsrR  and  Schmorl) :  iht  lumur  (ii)  h  cnnipo*eil  of  bun- 
dle of  tinarcd  nmiciilii  niiT«  uningcd  in  difTciciii  diiei:liDQ> :  ihc  iiriadum  can  hi  •cm  I'y  iht  >id  or  ■ 
ongntfvlng  Icni.  The  imcctuiiaj  liuuE  al  /  It  icunly  and  tbt  niii:1cl  Hrr  imsll :  Hi  r  ihc  nudf'  lie  lorjcr  liul 
ni^n  numcrmii,  and  .-|p|icar  ak  ivund-cdlcd  urcama  BimngifL]  \n  «paCH  {J\  liiud  by  cylindrical  cclll»- 

Rokitansky  found  a  rhabdomyoma  in  the  scrotum.  Neumann  ob.served 
a  similar  tumor  in  the  same  locality  in  a  boy  three  and  a  half  years  old. 
It  took  its  origin  at  the  lower  pole  of  the  testicle,  where  the  gubernac- 
ulum  Hunteri  has  its  point  of  attachment.  The  muscular  fibres  con- 
tained no  glycogen,  and  the  sarcolemma  was  ini|K'i-fectly  developed. 
Pruddcn  found  striated  muscular  fibres  in  a  tumor  of  the  parotid  gland 
in  a  boy  seven  years  old;  Virchow,  in  the  stroma  of  ovarian  tumors; 
Scnftleben,  in  cysloid  tumors  of  the  testicle;  and  Cattani,  in  a  vesical 
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polypus  in  a  boy  twelve  years  of  age.  Huber,  Bostrom,  Marchand, 
and  others  have  described  cases  of  striated  myosarcoma  of  the  kidney 
in  children.  Striated  muscular  fibres  are  found  more  frequently  as  a 
constituent  part  of  sarcoma  of  the  urogenital  organs  than  as  the  sole 
characteristic  constituent  of  benign  muscular  tumors.  The  structure 
of  such  a  complicated  tumor  is  shown  in  Figure  328,  Rhabdomyoma 
is  interesting  from  an  etiological  standpoint,  but  it  presents  itself  to  the 
surgeon  only  as  a  pathological  curiosity.  We  shall  discuss  in  this 
section  more  in  detail  leiomyoma,  which  is  of  vastly  more  practical 
interest  to  the  surgeon. 

Leiomyoma. — Histoloery  and  EistogrenesiH. — Leiomyoma  occurs 
most  frequently  in  the  uterus.  Fallopian  tubes,  and  gastro-intestinal 
canal.  The  tumnr  seldom  pre- 
sents the  same  parallel  arrange- 
ment nf  the  muscular  fibres  which 
in  normal  condition  is  the  rule. 
The  muscular  fibres  cross  one 
another  in  all  possible  directions, 
so  that  in  sections  they  are  cut 
transversely,  obliquely,  and  longi- 
tudinally (Fig.  329).  Parallel  with 
the  bundles  of  muscular  fibres 
are  found  the  blood- vessels, which 
would  indicate  that  the  irregular 
distribution  of  fibres  is  determined 
by  the  irregular  course  of  the 
blood-vessels  (Fig.  330). 

The  irregularity  in  the  arrange- 
ment of  the  muscular  fibres  is 
unfavorable  to  functional  activity,  as  muscular  contraction  would  pro- 
duce a  diminution  in  .size  of  the  tumor  in  all  directions,  and  would  thus 
diminish  the  himina  of  all  the  vessels.  In  consequence  of  this  arrange- 
ment the  muscular  tissue  with  the  growth  of  the  tumor  is  diminished, 
and  is  replaced  largely  by  fibrous  tissue.  Even  if  the  muscular  tissue 
almost  disappears  during  the  growth  of  the  tumor,  its  original  character 
as  a  myoma  is  preserved  from  a  genetic  standpoint,  and  this  tumor 
should  be  called  a  "myoma,"  and  not,  as  was  suggested  by  Muller, 
a  "  desmoid,"  or  by  Rokitansky,  a  "  fibroid."  As  the  connective  tissue 
becomes  more  abundant,  the  muscle-fibres  are  compressed  into  streaks 
which  are  sometimes  difficult  of  recognition. 

The  structure  of  a  leiomyoma  is  influenced  by  the  character  of  the 
muscular  tissue  in  which  it  develops.     The  muscle-fibres  are  spindle- 


FlG,  3*9-— MynfihrnmB  nf  (he  bt-ivd  Mipjmertl^  X 
tin  iSuigtuI  Clinic.  Kuth  MfiUuI  Ci>ll<er.  Cbica(i>): 
d.  Diuvclclibrrt  in  fmu.«ecLioii ;  ^,  a\ii*cl^-hhrr*  m 
loDKitudLnal  HCIIon-    v.  inlcniilid  clAklic  Abm. 
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Fig.  Jja. — MyoAlirQmA  of  ihr  u1cni«L    ..  7^  (Surgical  Clintc,  Ruth  MciIicaI  Ca]leg«^  Chlcafta):  a.  fibroBft 
liHue,   t,  ItpitgiluJinal  $Cftlan  yf  mmclc-fihrcs ;   t,  Jargc  bluoJ-vcHclih. 

shaped,  tapering  into  filamentous  points,  and  contain  near  their  centre 
the  typical  hanimer-shajjed  nucleus  (Fig.  331)-  In  tumor-sections  these 
filamentous  ends  of  the  cells  are  not  shown,  even  if  the  section  happens 
to  fall  parallel  with  the  fibres  (Fig.  332). 


Fit   jji,— MutclrH;^!]^  from  myonm  of  ihe  uicms,  Jsolaicd  by  tht  aid  of  niuiic  poluh ;  X  '5"  (»('«'  Perl"). 
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In  the  uterus  myofibroma  is  found  as  a  round,  firm-on-the-surface, 
uneven  tumor.  On  section  the  surface  is  not  smooth,  as  the  fibres  that 
arc  cut  transversely  contract  more  than  those  cut  longitudinally.  The 
color  of  the  tumor  is  either  a  pure  white  or  somewhat  translucent, 
according  to  the  preponderance  of  the  muscular  or  of  fibrous  tissue. 


Fic   )jj.— MyoSbroma  of  litoiicl    lisimcnt:    X  sio  (Surgical  CHuic,  Buih  McilWI  Cullcgi.  Chlt»go): 
«,  niiuE:k.i:<llL ;    A^   IntercdluLT  libroui  li^lue. 

The  section  is  mapped  out  into  lobes  by  dense  septa  of  fibrous  tissue 
which  traverse  the  tumor  from  the  surface  toward  the  centre.  In  these 
septa  are  found  the  larger  arteries  which  supply  the  tumor  with  blood. 
The  capillaries  are  collected  mostly  on  the  surface  of  the  tumor,  and  ter- 
minate in  veins  which,  if  any  obstruction  exists,  which  is  frequently  the 
case,  are  often  dilated  into  large  channels.  The  capsule  of  the  tumor 
forms  ata  late  stage,  when  from  pressure  the  surrounding  tissue  disap- 
pears by  atrophy,  and  from  its  connective  tissue  the  capsule  is  formed. 
The  earliest  stages  of  the  development  of  a  uterine  myoma  has  not 
been  investigated  sufficiently.  Runge  traces  the  origin  of  such  tumors 
to  round  indifferent  cells;  Virchow,  to  a  hyperplasia  of  existing 
muscular  fibres.  Kleinwachter  found  the  smallest  myomala  supplied 
with  a  muscular  pedicle  which  he  believes  springs  from  a  blood-vessei. 
As  endothelial  cells  cannot  be  tran-sformed  into  muscular  fibres,  such 
a  mode  of  origin  is  not  probable.  Kleinwachter's  observations,  how- 
ever, show  that  muscular  fibres  are  produced  along  capillary  vessels, 
and  the  pedicle  which  he  described  may  correspond  to  one  of  these 
vessels.  The  most  recent  observations  of  Hauser  would  indicate  that 
the  remains  of  the  Wolffian  ducts  have  something  to  do  with  causing 
the  surrounding  muscular  tissue  to  develop  into  myom.ita.  A  number 
of  observers  have  found  inside  of  myomata  epithelial  collections  in  the 
form  of  cavities,  canals,  and  cysts  ;  a  few  containing  ciliated  epithelium. 
These  structures  need  not  necessarily  have  come  from  the  Wolffian 
bodies;  they  might,  as  Hauser  suggested,  be  derivatives  from  the 
uterine  mucous  membrane.  Ribbert  has  a  specimen  in  which  a  chain 
of  epithelial  cells  extends  seven  or  eight  millimetres  into  t]ie  uterine 
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[wall, and  which  in  the  Mxtitm  iippcar  as  isglatcd  epithelial  isbod*.   Tltc 

[extreme  ti]t  of  this  chain  lies  against  a  small  myonu,  but  docs  not 

Ipenctntc  Jnt<j  its  Bubatsncc. 

Rickcr  found  frequcnlly  in  mytnnatous  tumors  epithelial  stnictnres. 

IchjuinclN,  etc.,  which  he  believed  were  derived  from  Muller's  ducts. 
From  such  epithelial  neMn  adenomata  and  c)'«tic  tumors  may  develop 
within  or  indcpt-ndcntly  of  myomatous  growths.  In  the  majorit)'  of 
cases  tlic  tumor  no  doubt  springs  from  a  matrix  of  myc4>Usts  ta  the 
utcrint-  ItHBue,  while  in  exccjitional  cases  the  tumor  may  start  from  a 
similar  matrix  in  the  walls  of  blood -vcs.scU.  The  round  cells  which 
have  bcrti  found  within  :md  in  the  vicinity  of  recent  myomata  are 
fibrxhliots,  which  always  take  |>art  in  the  production  of  a  myo- 
fibroma. 

Tile  \h:ii>e  of  a  myoma  is  aUo  subject  to  influences  exerted  b\'  the 
»urri>undin({  tissues.  Pedunculation  of  submucous  and  subserous 
myofibromata  of  the  uterus  is  of  frequent  occurrence.     The  tumor  in 


^■•■o^^^ 
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Flo.  ^13- — Very  >i*cijlar  ulenitc  myunut  tvcD  In  Hctlon  liner  Virchov). 

cither  of  these  localities  grows  in  the  direction  offering  the  least  resist- 
ance, carrj'ing  before  it  the  mucous  membrane  or  tbc  peritoneum,  which, 
with  the  blood- vessul-s  that  supply  the  tumor,  forms  the  pedicle. 
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Intestinal  myofibroma  develops  usually  not  in  the  submucous  mus- 
cular fibres,  but  in  the  middle  coat,  giving  rise  to  diffuse  tliickening,  and 
resulting  often  in  the  formation  of  a  ring  of  tumor-tissue  including  the 
whole  circumference  of  the  tube. 

The  vascular  supply  of  a  myoma  varies  greatly.  In  dense  tumors 
comjjosed  principally  of  fibrous  tissue  iE  is  often  exceedingly  scantj'. 
Virchow  described  an  angiomatous  myoma  nf  the  uterus.  In  tumors 
of  this  kind  there  are  found  numerous  larger  venous  channels  which 
comnuinicate  freely  with  one  another.  Wesener  described  a  telangi- 
ectatic myoma  i:if  the  duodenum. 

Regressive  Metamorphoses. — One  of  the  most  frequent  causes  of 
degeneration  of  the  tissues  of  a  myofibroma  is  cedema.  The  trdema  is 
produced  by  venous  obstruction  resulting  from  twisting  or  flexion  in 
the  case  of  pedunculated  growths,  or  from  pressure  or  thrombosis 
in  interstitial  tumors.  The  serum  distends  the  connective-tissue  spaces, 
macerates  the  fibrous  tissues,  and  crowds  apart  the  muscular  fibres, 
which  at  the  .same  time  become    narrower   from   compression  (Fig. 

334)- 

Cystic  degeneration  is  another  regressive  change  quite  frequently 
met  with  in  uterine  myofibroma.  As  recent  investigations  have  shown, 
the  formation  of  cysts  is  in  all  probabilitj-  in  the  majority  of  cases  due 
to  distention  of  lymphatic  sp.ices. 
Hyaline  degeneration  and  dis- 
appearance of  the  tumor-tissue 
by  pressure-atrophy  accompany 
the  growth  of  lymphatic  cysts. 
In  a  case,  described  by  Klebs. 
of  endotheliomatous  prolifera- 
tion in  a  uterine  myofibroma  the 
primary  tumor  was  surrounded 

by   round    nodules,  and   in   the  k,^  „,,-(Ea«u.v.,  n.ypfibn.«. -r  the  uirru. , 

kidney    myomatous    metastatic    X  wo.  reiiuct.]  opt  ihini  (Surgicai  oioic.  Rmh  M«dieiJ 

deposits  were  found.    It  (s  to  be    „iiubr .uinwoa. 
taken  for  granted  that  metasta.sis 

of  the  myoblasts  was  caused  by  infiltration  of  the  tumor  by  endothelial 
cells.  Fatty  degeneration  and  calcification  in  parts  of  the  tumor  are 
of  frequent  occurrence.  Myxomatous  degeneration  of  the  fibrous  part 
of  the  tumor  is  another  not  uncommon  form  of  regressive  meta- 
morphosis. Finally,  myofibroma  may  undergo  transformation  into 
sarcoma. 

Symptoms  and  Diagnoeis. — Myofibroma  begins  insidiously  and 
grows  slowlj-.     Frequently  its  existence  is  suspected  op 
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tumor  has  produced  ^-mptoms.  A  dmilar  oiyoO>roaia  of  the  acsoph' 
agus  fay  encroaching  upon  the  lumen  of  the  organ  may  ghe  ri«e  to 
dfiicul^  in  deglutiiioa  and  to  other  sxii^oms  which  suggest  the 
presence  of  a  progTcssi\-e  iacaosis  of  the  lube.  A  myoma  of  the  intes-^ 
tine  gives  rise  to  no  s^-mptciins  until  the  tumor  produces  inlestinal  ob- 
structioo  by  stenosis,  in\-aginalion,  volvulus,  or  flexion.  An  interstitial 
or  subseiDiis  nn,-ofibnima  of  the  utems  may  attain  large  size  before  it 
produces  patbognomonic  sj-mptoms.  Its  presence  is  discovered  either 
luring^  an  examination  for  the  cause  of  obscure  sj-mptoms.  or  acci- 
Jeotally  by  the  patient  alter  the  tumor  has  become  palpable  above  the 
pubes.  A  submucous  m>'ofibroma  of  small  size  may  become  the  cause 
of  severe  and  repeated  hcmirrhagcs.  Myoma  of  the  uterus  is  often 
miilt^>le,  converting  the  organ  into  a  nodular,  shapeless  mass.  Biman- 
ual palpation  shovi-s  that  the  tumor  or  tumors  are  attached  to  the^ 
uterus.  In  intra-uterinc  groMtht  the  ccr\'ix  is  often  considerably 
dilated,  and  the  tumor  can  be  discovered  by  inserting  the  right  index 
finger  into  the  uterine  cavity  and  pressing  the  organ  with  the  opposite 
hand  well  down  into  the  pelvis. 

Frognons. — The  danger  which  attends  myfifibroma  depends  on  the 
oi^an  or  part  of  an  organ  from  which  the  tumor  springs  and  upon 
the  histological  structure  of  the  tumor,  A  circular  myoma  of  any  of 
the  different  parts  of  the  digestive  tube  is  more  likely  to  result  in 
obstruction  than  i.'^  a.  tumor  involving  only  a  part  of  the  circumference 
of  the  tube.  Progressive  growth  will  take  place  in  proportion  to  the 
amount  of  muscular  tissue  in  the  tumor.  Tumors  in  which  the  muscle- 
fibres  predominate  grow  more  rapidly  and  attain  larger  size  than  the 
hard,  fibrous  variety.  Great  vascularity  also  tends  to  increase  the 
growth  of  the  tumor.  Submucous  tumors  of  the  uterus  undermine 
the  health  and  shorten  life  from  hemorrhages.  Large  interstitial  and 
subserous  tumors  of  the  uterus  may  interfere  mechanically  with  the 
functions  of  important  abdominal  organs.  Uterine  myomata  sometimes 
give  rise  to  sepsis  from  infection  with  pus  microbes.  Not  infrequently 
a  pregnancy  results  in  dangerous,  and  occasionally  in  fatal,  complica- 
tions. The  possibility  of  myofibroma  undergoing  transformation  into 
sarcoma  must  not  be  lost  sight  of  in  rendering  a  prognosis. 

Treatment. — Medical  treatment  in  the  management  of  myoma 
should  be  restricted  to  alleviation  of  the  symptoms  which  a  tumor 
may  produce.  The  administration  of  ergot  as  a  curative  agent  has  not 
met  the  expectations  of  those  who  have  given  this  drug  a  fair  and 
prolonged  trial.  In  bleeding  uterine  myomata  rest  and  the  internal 
administration  or  injection  of  ergot  have  yielded  good  results,  but 
have  no  effect  in  arresting  the  growth  of  the  tumor.     The  treatment 
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of  uterine  myoma  by  electricity,  so  strongly  advocated  by  Apostoli,  is 
still  on  trial.  It  has  not  yielded  the  results  claimed  for  it,  and  seems 
fast  giving  way  to  operative  measures.  In  the  treatment  of  uterine 
myoma  demanding  operative  measures  the  surgeon  either  resorts  to 
removal  of  the  tumor  through  the  vaginal  route,  by  abdominal  hyster- 
ectomy or  by  myomectomy,  or  he  seeks  lo  arrest  further  growth  of 
the  tumor  by  diminishing  its  blood-supply  by  removal  of  the  uterine 
appendages. 

Myomata  of  the  intestinal  canal  arc  not  diagnosed  before  they  give 
rise  to  intestinal  obstruction,  in  which  event  a  positive  diagnosis  should 
be  made  by  opening  the  abdominal  cavity,  when  the  tumor  is  dealt 
with  according  to  the  indications  that  present  themselves. 

Topography. 

Uterus. — The  uterus  is  by  far  tlie  most  frequent  seat  of  myomatous 
tumors.     For  anatomical,  clinical,  and  pathological  reasons  it  has  been 


Fib.  3)S'— UvoniA  At  the  funduft  of  Lhc  utcnit, 
gnmHuu  milwirtt  (after  Wmclttll :  d.  fnicnar  lt|i : 
^tpoftieriDr  lip;  f,  citvit^  at  the  ulcnv;  ,/,  tumor. 


Fig.   3jA, — MyooiB    fiom   fundu*.  |;rciiiring   Inmrd 
(aDet  Wipckd). 


customarj-  to  describe  these  tumors,  according  to  their  location,  as — 
I,  InttTStitial ;  2.  Submucous ;  3.  Subserous.  A  tumor  that  is  primarily 
interstitial  may  tn'entually  grow  in  the  direction  of  the  mucous  or  serous 
surface,  and  become  a  submucous  or  subserous  tumor  (Figs.  335,  336), 
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niyofibroniata   of   the    uterus    tumors   are   often    found   in   all   three 
localities,  and  sometimes  also  in  the  broad  ligaments. 


Fig.  34a- — Muliiple  mynlibraiDaLB  of  ilic  iiicnk*  jnd  btund  ligimenl  (oflvr  Wlnckd):  n,  rJKhl  nyary; 
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Uterine  myomata  become  encapsulated  at  an  early  stajje  and  grnw 
in  the  direction  offering  the  least  resistance.  If  they  are  located  nearer 
the  external  than  the  internal  surface,  they 
become  prominent  on  the  serous  surface,  and 
eventually  may  become  pedunculated.  If  ihc 
reverse  is  the  case,  they  finally  become  sub- 
mucous, and  pedunculation  in  this  direction 
may  lake  place.  If  tile  resistance  is  equal  on 
all  sides,  they  remain  as  interstitial  growths. 
The  vessels  in  the  uterine  wall,  from  which  the 
tumor  receives  its  nourishment,  become  dilated, 
forming  a  system  of  channels  which  communi- 
cate freely  with  one  another  and  with  the  vessels 
of  the  tumor,  The  vessels  appear  like  channels, 
devoid  of  a  proper  vessel-wall,  but  lined  by  an 
intima  resembling  the  sinuses  of  the  pregnant 
uterus  {Fig.  341).  In  some  instances  myoma 
of  the  uterus  is  associated  with  other  tumors  fic.  3,i,-c«.«nou.w»iufiiie 
of  a  benign  type,  the  mcreased  va.sculanty  at-  laigi  myonmi  ofitf  Winckdj, 
tending  the  presence  of  growths  of  the  mucous 
membrane  acting  as  an  exciting  cause  in  the  production  of  the  myoma 
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(Fig.  342).  There  is  also  reason  to  believe  that  the  engorgemeni  of 
the  uterus  which  altend*  the  presence  of  a 
myoma  is  favorable  to  the  development  of 
papilloma  and  adenoma  of  the  uterine  mucotts 
membrane. 

flisti'hgy  and  Htslogcnfsis. — ^The  propor- 
tion between  the  muscular  fibres  and  fibrous 
tissue  varies  greatly.  The  hnrdncss  of  the 
tumor  increases  with  the  amount  of  fibrous 
tissue  it  C)!intatns.  The  muscular  fibres  are 
larger  than  in  the  non-pregnant  uterus  and  con-i 
tain  larye  nuclei.  The  arrangement  of  the  fibres^ 
is  very  irregular;  they  interlace  freely  with  one 
another  and  with  the  stroma  of  connective  ti.ssuc. 
In  .sections  the  fibres  that  have  been  cut  trans- 
versely retract  much  more  than  those  divided 

longitudinally,  imparting  an  uneven  surface  to  the  section  (Fig.  343). 


Fir.  341. — Mycll^a  Mnd  adeno- 
ma uf  tliv  URtui  tprtcr  Wlntlkcl) : 
«.  «dcnom«  of  nunaa;  ^,  imrr- 
■lillal  nyoma. 


Klu.  )4i — Myoma  a(  the  uierua ;  X  St  [Suiglcal  CUnic.  Ruth  Medical  Ccill<(c,  Oilnts) :  d,  lanflliidlnal 
kcctioa  Hif  Enuiclc-librti ;  h,  irjnivciac  tecllan  fif  riiuaclc-libru 


Tumors  in  which  the  fibrous  tissue  predominates  are  firmer,  less  vas- 
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cular.  and  grow  more  slowly  than  those  in  which  muscle-cells  pre- 
dominate. The  vessels  in  the  tumor  itself  are  usually  not  large,  and 
such  tumors  can  be  enucleated  without  difficulty  so  far  as  hemorrhage 
is  concerned,  provided  the  uterine  tissue  is  not  torn.  In  rare  cases  the 
tumor  is  very  vascular  and  is  permeated  in  all  directions  by  cavern- 
ous spaces  like  those  of  the  uterine  wall,  when  the  tumor  is  called 
myoma  tflangicctodts.  If  the  lymphatic  vessels  between  the  muscular 
bundles  and  in  the  vicinity  of  the  vessel-sheaths  are  dilated,  we  speak 
of  a  myoma  lymphangiirtodis  (Leopold). 

Recklinghausen  has  confirmed  the  theory  of  Coblenz.  Doran, 
and  Sutton  that  relics  of  the  Wolffian  body  are  very  frequently 
the  starting-point  for  many  cy.stic  and  solid  tumors  in  the  append- 
ages and  the  uterus.  He  advances  the  theory,  however,  very  much 
further  than  any  of  the  other  obser\'ers.  Following  Babes,  who  in 
the  year  1882  detected  true  epithelial  growths  in  the  interior  of 
uterine  myomala,  he  traces  these  growths,  lined  with  epithelial 
cells,  to  the  Wolffian  ducts.  He  first  discovered  these  adenomata 
in  a  large  myoma,  and  afterward  found  similar  growths — minute  as 
a  rule — in  the  tubes  postmortem,  mostly  in  old  women.  In  cystic 
myomata  of  the  uterus  he  makes  a  distinction  between  true  gland- 
ular cysts  and  dilated  lymphatic  spaces  and  pseudocysts,  developing 
in  consequence  of  degeneration  of  the  parenchyma  of  myomatous 
tumors. 

Great  dilatation  of  the  lymphatic  spaces  in  a  myofibroma  is  the 
most  frequent  cause  of  cyst-formation.  The  muscle-fibres  and  the 
connective  tissue  arc  arranged  in  concentric  layers  around  the  vessels 
of  the  tumor — a  condition  which  has  induced  some  pathologists  to 
assert  that  myofibroma  of  the  uterus  springs  from  the  wall  of  pre- 
exi.sting  blood-vessels.  The  blood-vessels  in  a  myofibroma,  like  those 
in  any  other  tumor,  are  new  structures  formed  from  pre-existing  blood- 
vessels in  the  vicinity  of  the  tumor-matrix.  Nerves  have  been  found 
only  in  a  few  instances  in  myomatous  tumors  of  the  uterus.  Bidder 
found  nerve-fibres  in  one  of  these  tumors. 

Rfgressh'f  Mtlamorpkoses. — The  degenerative  changes  that  occur 
in  a  myoma  of  the  uterus  are  dependent  largely  upon  the  location 
of  the  tumor.  They  occur  most  frequently,  according  to  Lee,  if  the 
tumor  is  located  in  the  body  of  the  uterus.  Originally  most  of  the 
tumors  arc  interstitial.  Pedunculation  diminishes  the  blood-supply  of 
the  tumor  and  brings  about  regressive  metamorpho.ses.  Pedunculated 
subserous  tumors  frequently  undergo  fatty  degeneration  and  calcifica- 
tion.    Calcification  occasionally  takes  place  in  interstitial  tumors,  but. 

At 
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}i£rj>i^\T\%  Vi  Virchow.  ic  has  nc.er  been  observed  in  po^pcwl  gruwlha 
^<^efXm%  mtfj  the  uterine  c3.\TCy. 

Subnerou^  mj'oatali  Irequently  fbnn  adbciioci::  wich  the  sorrcnrKfiiig 
vMcera,  and  then  receive  a  new  blood-^upply  from  tfa£»  source.  Whether 
pedunculated  subserous  tumors  ever  become  coinpEetely  detached  is. 
accffding  Ut  V'irchow,  questionable.  That  :uch  an  occurrence  is  pos- 
sible the  writer  is  iiatisfied.  aa  in  one  instance,  in  making  a  laparotomy' 
fr/r  the  fcmova!  of  multiple  myofibromata.  there  teas  found  in  the 
ahAianiniA  cavity  a  detached  tumor  as  large  as  a  small  pear:  the  ^icx 
*4  the  tumor  tapered  to  a  ver>-  small  point,  marking  the  place  where 
the  pedicle  became  detached. 

The  utcru5  may  undergo  serious  pathological  changes  from  tracdon 
im  the  part  f^f  a  large  pedunculated  tumor,  resulting  in  great  elongation 
of  the  organ — hydrometra ;  and  in.stances  arc  on  record  in  which  the 
body  (W  the  uterun  was  severed  from  the  cenix.  If  the  tumor  is  sur- 
rounded on  all  sides  equally  by  uterine  tissue,  pcdunculation  doe.s  not 
tiikc  place. 

Intramural  tumors  frequently  attain  great  size.  Walter  reports  a 
caw  in  which  .such  a  tumor  weighed  seventy  pounds.  The  posterior 
wall  at  a  point  a  little  below  the  fundus  Is  the  favorite  location  for  intra- 
mural tumor)*.  The  uterine  cavity  in  .such  cases,  if  the  tumor  is  lai^e, 
may  reach  the  -size  of  the  cavity  of  the  pregnant  uterus  at  full  term. 
I^itcTal  growth  of  a  uterine  myofibroma  involves  the  broad  ligaments, 
itiid  the  tumor  becomes  partly  or  wholly  intraligamentous. 

liitr;i-iitc'rin('  gr<iwtlis  attiicliwl  by  a  broa<i  surface  result  in  enlarge- 
tiicnl  iif  till'  ulcrim:  cavity  in  all  directions,  and  tlic  cer\'ix  becomes 
^nidiially  oti  literal  ft  I  in  tin;  siimc  mariniir  as  in  pregnancy.  Intramural 
tnmnrs  may  iindcr^'o  fatty  dcj^'cn LT.it ion  in  the  same  manner  as  the 
iniisnilar  fihri-s  of  a  pregnant  uterus  after  delivery.  Calcification  fre- 
qiii-nlly  follows  (iilly  defeneration.  Myxom.itous  dc[jencration  fre- 
quently lakes  pliiee,  during  which  mucin,  nucleated  round  cells,  and 
timciius  eells  apjK'ar,  elianging  the  tumor  into  a  myxomyoma.  The 
cysts  wliieli  torni  in  conseiiuence  of  this  form  of  de^jeneration  are 
eni|ity  sji-iees  ln'twccn  the  bundles  of  nniscle-tissue,  and  do  not  possess 
a  iiri>iier  ey.st-wall.  (Kdema  of  the  tumor-tissue  also  gives  rise  to  the 
forin.ttiuii  of  sp.ices  which  resemble  cy.sts.  The  so-called  "fibrocysts" 
lui^iiiale  in  this  way  or  develop  in  consequence  of  an  interstitial 
extravasittioi)  of  lilooil.  The  cysts  contain  a  synovia-like  fluid  often 
stainin)  by  the  admixtuie  <^l'  bloinl.  In  rare  cases  the  tumor  becomes 
I'xcivdiugly  vascular  by  the  formation  of  large  venous  spaces,  when 
the  tumor  ivsenibles  a  venous  angioma.     Such  tumors  increase  in  sii 
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under  influences  which  produce  intravascular  tension.  The  venous 
spaces  occasionally,  by  such  influences  or  by  distention,  become  con- 
verted into  blood-cysts.  If  in  a  myxomyoma  the  intercellular  con- 
nective tissue  begins  to  proliferate  actively,  the  tumor  undergoes  trans- 
formation into  a  sarcoma. 

Suppuration  in  myofibroma  of  the  uterus  has  repeatedly  been 
observed.  This  complication  is  announced  by  temperature,  rapid  pulse, 
and  other  symptoms  indicative  of  pyogenic  infection,  and  is  attended 
by  a  sudden  increase  in  the  size  of  the  tumor,  by  pain,  and  by  tender- 
ness. If  the  tumor  takes  its  starting-point  near  the  mucous  membrane, 
it  pushes  the  tissues  before  it  as  it  projects  in  the  direction  of  the 
uterine  cavity,  and  soon  it  becomes  submucous.  Pedunculation  of 
submucous  myofibromata  takes  place  most  rapidly  if  the  growth  of  the 
tumor  toward  the  uterine  cavity  is  not  retarded  by  strong  layers  of 
muscular  fibres.  The  nearer  the  tumor  is  to  the  mucous  membrane, 
the  more  rapidly  does  pedunculation  take  place.  Spontaneous  detach- 
ment and  escape  of  such  tumors  has  repeatedly  been  observed.  Intra- 
uterine myofibromata  undergoing  ulceration  and  sloughing  have  often 
simulated  carcinoma  of  the  cavity  of  the  uterus.  Transformation  of 
intra-uterine  myofibroma  into  carcinoma  has  never  yet  been  demon- 
strated. 

Etiology. — Myoma  of  the  uterus  has  never  been  observed  as  a 
congenital  tumor.  The  most  important  cause  in  exciting  tissue-pro- 
liferation from  the  essential  matrix  of  myoblasts  is  the  congestion  of 
the  organ  during  menstruation.  Winckel  found  in  his  cases  the  tumors 
subserous  in  25  per  cent.,  intramural  in  65  per  cent,,  and  submucous 
in  lo  per  cent.  Of  528  cases  collected  by  Chiari.  West,  Beigel, 
Schroeder.  and  Winckel.  iR  per  cent,  occurred  in  women  between 
twenty  and  thirty  years  of  age,  3  per  cent,  between  thirty  and  forty, 
one-third  of  the  whole  number  before  the  age  of  thirty-five,  and  one- 
fourth  of  the  whole  number  had  symptoms  before  the  at;e  of  thirty, 
ft  is  safe  to  assume  that  in  the  majority  of  cases  the  tumors  appear 
during  the  latter  part  of  the  third  and  the  beginning  of  the  fourth 
decennium.  Tlie  youngest  paticnLs  suffering  from  myofibroma  have 
been  ten  years  of  age  (Beigel).  Marriage  increases  the  frequency  of 
myoma  of  the  uterus.  In  33  per  cent,  of  the  married  women  the 
tumors  caused  sterility.  Abortions  and  injuries  to  the  uterus  of  all 
kinds  must  be  regarded  as  exciting  causes.  Chronic  inflammation 
'""  "ppendages  is  another  fruitful  source  of  tumor- 
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a  uterine  myoma  does  not  depend  od  tbc  size  of  the  tuinor:  3  tumor 
the  size  of  a  pea  or  a  hazcl-nut  frcquenti}'  produces  grsi-cr  ninptoou 
than  a  tumor  the  size  of  a  child's  bead.     Small  myomau  oTtcn   pro* 
duce  a   complcxus   of   nervous    symptoms   ficcjucntly   mistaken    for 
hysteria.     The  uterus  is  exceedingly  tender  to  the  touch;  the  or^an 
is  turgid  and   occoijionally  disjjLiced,  and   rectal  and  vottcal    distress 
often  obscures  the  original  difficulty.     As  soon  as  the  tumor  U  larse 
enough    to    escape   from   the   pelvis   the    subjective   symptoms   trav 
disappear   almost  completely,  and   the   patient,  who   has   been,  per- 
haps, a  suflerer  A>r  years,  is  suddenly  relie\-cd  and  apparently  rcstorrd 
to  bealtli.     As  the  tumor   increases  in   inix  new  sj-mploms  arise  b\- 
its  pressure  anteriorly  upon  the  bladder  or  posteriorly  upon  the  rec- 
tum;  circumscribed  peritonitis,  rotation  of  the  uterus,  or  torsion  of 
the  pedicle  gix'cs  rise  to  new  symptoms  which  often  force  the  patient 
to  seek   medical  advice.     If   the  tumor  a^iccnds  into  the  abdominal 
cavity   and   di>e<i   not   become    pedunculated,   its   growth   is   usually 
tapid,and  the  tumor  often  reaches  an  enormous  size  in  the  course  of 
a  few  years.     The  abdominal  ca\ity  becomes  greatly  distended  and  its 
contents  are  subjected  to  pressure.     If  the  tuinor  involve  the  lower 
S^ment  of  the  uterus,  its  ascent  into  the  abdominal  cavity  is  impeded, 
and  its  bicreasing  size  results  in  impaction  of  the  tumor  in  the  pelvis, 
attended   by  the   unavoidable   pressure-symptoms   which   accompany 
such  a  condition. 

The  pain  which  attends  a  uterine  myoma  is  caused  by  tension  of 
the  uterine  wall  and  by  pressure  upon  adjacent  organs,  and  especially 
upon  ner^-es.  Pressure  upon  the  sciatic  nerve  on  one  side  will  often 
produce  sciatica,  which,  unless  its  cause  is  investigated,  is  often  treated 
uselessly  for  months.  Intra-uterine  myoma  is  often  the  cause  of  ex- 
pulsive iwins  which  occur  at  irregular  intervals.  During  the  begin- 
ning of  menstrn.ition  the  symptoms  are  usually  aggravated.  Profuse 
menstru.tlion  is  the  most  important  .symptom  in  submucous  tumors. 
It  is  less  eonst.mtly  present  in  the  interstitial  form,  and  is  entirely 
ab.sei)t  in  sulvson'us  tumors.  Menstruation  is  not  only  more  profuse, 
but  the  duration  of  the  period  is  also  increased.  The  loss  of  blood 
not  only  undennines  the  patient's  general  health,  but  may  become  a 
source  of  danger  to  life.  Hemorrhage  is  frequently  aggravated  by  the 
coexistence  of  adenomata  and  by  great  vascularization  of  the  tumor. 
The  menorrhagia  is  variable  in  its  intensity.  Sometimes  several  months 
will  elapse  without  undue  loss  of  blood,  when,  without  any  obvious 
cause,  the  hemorrhage  returns  with  menstruation. 

In   submucous   myoma  there   is   present   between   the  menstrual 
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periods  a  copious  catarrhal  discharge  caused  by  ihc  great  vascularity 
of  the  uterine  mucosa  and  the  hypertrophic  cotiditioii  of  the  glandular 
appendages.  The  cervix  is  soft  and  easily  dilatable,  and  when  the 
tumor  has  reached  the  internal  os  it  can  readily  be  discovered  by  a 
digital  examination.  Expulsion  of  the  tumor  by  uterine  contractions 
and  traction  upon  the  tumor  not  infrequently  result  in  inversion  of 
the  uterus.  After  the  tumor  has  reached  the  vagina  it  is  exposed  to 
infection;  ulceration  and  sloughing  may  occur,  and  under  such  cir- 
cumstance.s  the  patient's  hfe  is  in  danger  from  pyemia  and  septic 
peritonitis. 

The  growth  of  uterine  myomata  is  usually  arrested  with  the  cessa- 
tion of  menstruation.  The  tumors  at  this  time,  as  a  rule,  not  only 
cease  to  grow,  but  are  also  reduced  in  size  by  fatty  degeneration  and 
shrinkage.  The  danger  to  be  apprehended  from  uterine  myomata  is 
greater  if  the  tumors  occur  at  an  early  age. 

The  progressive  anemia  which  inevitably  attends  the  repeated 
hemorrhages  and  bleeding  myomatous  tumors  of  the  uterus,  and  the 
profuse  offensive  discharges  caused  by  ulceration  and  sloughing,  have 
often  given  rise  to  mistakes  in  diagnosis,  prognosis,  and  treatment. 
Tumors  producing  such  conditions  differ  clinically  from  malignant 
affections  principally  in  the  length  of  time  since  the  first  symptoms 
appeared. 

The  diagnosis  of  small  myomata  is  always  difficult  and  frequently 
impossible.  An  increased  localized  resistance  in  .some  part  of  the 
uterine  wall  is  often  the  only  evidence  of  the  existence  of  a  small 
myoma.  As  soon  as  the  tumor  becomes  prominent  on  the  surface  of 
the  uterus,  its  presence  can  be  ascertained  by  bimanual  palpation,  as  it 
moves  with  the  utcru.s.  which  is  not  the  case  if  the  swelling  consists  of 
the  remnants  of  a  hematocele  or  of  pelvic  pcritoniti.s.  Repealed  exam- 
inations are  at  times  necessary  to  avoid  errors  in  diagnosis.  A  careful 
use  of  the  uterine  sound  is  often  invaluable  in  distinguishing  between 
tumors  of  the  uterine  wall,  ovarian  tumors,  and  inflammatory  swellings. 
It  is  understood  that  the  use  of  the  sound  should  be  restricted  to  cases 
in  which  a  pregnancy  can  safely  be  excluded.  Auscultation  should 
never  be  omitted,  as  in  more  than  one-half  of  all  cases  of  large  uterine 
myomata  a  bruit  can  be  heard.  The  removal  of  fragments  of  tissue 
by  harpooning  is  a  harmless  procedure  if  done  under  proper  antiseptic 
precautions,  and  the  microscopical  examination  of  sections  made  from 
such  fragments  is  of  great  value  in  diflercntiaring  between  a  benign  and 
a  malignant  tumor  of  the  uterus.  Digital  exploration  of  the  uterine 
cavity  for  submucous  myomata  can  be  done  to  greatest  advantage 
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atous  metritis,  hematocele,  pelvic  peritonitis,  ovarian  tumors,  pyosal- 
pinx  and  hydrosalpinx,  chronic  inversion  of  the  uterus,  retroperito- 
neal tumors,  and  malignant  tumors  of  the  uterus.  Myofibromata  of 
the  uterus  appear  more  frequently  as  multiple  tumors  than  as  an  iso- 
lated affection,  and,  unless  the  uterus  has  become  adherent,  if  it  is  the 
seat  of  multiple  tumors  the  nodulated  mass  is  movable.  Chronic 
inversion  can  readily  be  distinguished,  by  the  use  of  the  sound,  from 
partial  or  complete  inversion  produced  by  a  myoma.  In  affections 
of  the  ovaries  and  tubes  the  swelling  can  usually  be  separated  from 
the  uterus,  especially  if  the  patient  be  examined  under  the  influence 
of  an  anesthetic,  which  examination  should  never  be  omitted  in  doubt- 
ful cases. 

Prognosis. — The  prognosis  of  myofibroma  of  the  uterus  is  more 
grave  than  is  generally  supposed.  Wlnckel's  statistics  show  that  in 
about  10  per  cent  of  all  cases  death  ensues  after  a  longer  or  shorter 
duration  of  the  affection.  Hemorrhage  and  uremia  are  the  most  fre- 
quent immediate  causes  of  death.  The  profound  anemia  which  is  such 
a  common  occurrence  in  submucous  tumors  is  incompatible  with  the 
performance  of  important  functions  for  any  length  of  time,  and,  besides, 
a  chronic  progressive  anemia  engenders  fatal  complications,  such  as 
thrombosis,  embolism,  and  pulmonary  cedema.  In  rare  cases  the 
patients  succumb  to  the  immediate  effects  of  hemorrhage  alone,  when 
death  is  usually  preceded  by  convulsions  and  coma.  Organic  disease  of 
the  kidneys  is  produced  by  compression  of  the  ureters.  If  the  tumor 
di.stcnds  the  abdominal  cavity,  death  results  in  consequence  of  dyspnea 
caused  by  compression  of  the  contents  of  the  thorax.  Infection  of  the 
tumor  has  resulted  in  death  from  sepsis,  pyemia,  peritonitis,  and  ex- 
haustion from  prolonged  suppuration.  In  other  cases  death  is  pro- 
duced by  the  complications  arising  from  abortion  or  from  delivery  at 
full  term.  In  iig  cases  of  myomata  of  the  uterus  complicated  by 
pregnancy,  collected  by  Soloczinow.  in  2 1  cases  the  patients  aborted, 
and  in  98  they  were  delivered  at  full  term. 

It  has  been  observed  that  tumors  that  remained  perhaps  stationary 
for  a  long  time  begin  to  grow  rapidly  during  pregnancy.  This  is 
particularly  true  of  the  soft  variety  and  of  cavernous  myoma.  Both 
these  forms  of  uterine  myoma  are  interstitial,  and  hence  become  sur- 
rounded on  all  sides  with  large  blood-vessels  which  develop  during 
pregnancy. 

A  great  deal  has  been  said  regarding  the  spontaneous  disappearance 
of  uterine  tumors  and  the  curative  effects  of  certain  non-operative 
measures.     A  myoma  seldom  if  ever  diminishes  in   size  during  the 
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active  sexual  life  of  the  patient,  whereas  the  menopause,  whether  nat- 
ural or  brought  about  by  the  removal  of  the  uterine  appendages,  has 
a  decided  influence  in  arresting  further  tumor-growth,  and  is  usually 
followed  by  fatty  degeneration  of  the  muscular  fibres  and  shrinkage, 
if  not  total  disappearance,  of  the  tumor.  Virchow  thinks  it  unlikely 
that  complete  disappearance  by  retrograde  metamorji hoses  ever  takes 
place,  and  it  has  never,  to  the  writer's  knowledge,  been  proved  by  dis- 
section. The  muscular  fibres  under  favorable  circumstances  degenerate 
and  are  removed  by  absorption,  but  the  connective-tissue  stroma 
remains ;  hence  it  is  the  soft  myomata  that  are  diminished  in  size  under  1 
conditions  which  induce  fatty  degeneration  of  the  parenchyma  of  the 
tumor. 

The  liability  of  a  myofibroma  to  undergo  transformation  into  a 
sarcoma  has  repeatedly  been  referred  to.  Virchow  has  described 
a  number  of  such  ca.ses.  A  most  interesting  case  of  malignant  trans- 
formation of  a  myoma  of  the  stomach  has  been  reported  by  Brodowski, 
The  tumor,  after  it  had  undergone  this  transition,  caused  myosarcoma- 
tous  metastatic  deposits  in  the  liver.  The  metastasis  of  muscle-fibre 
is  almost  unique,  but  it  has  been  observed  in  a  case  of  myosarcoma 
of  the  kidney  that  produced  similar  metastatic  deposits  in  the  dia- 
phragm (F.bcrth). 

The  prognosis  of  the  operative  treatment  of  myofibroma  of  the 
uterus  has  become  vastly  better  since  aseptic  surgery  has  more  gen- 
erally been  adopted,  and  since  the  technique  of  the  different  operative 
procedures  has  been  so  decidedly  improved  during  the  last  ten  years. 
Only  twelve  years  ago  laparo- hysterectomy  had  a  mortality  of  from  30 
to  35  per  cent,  in  the  hands  of  expert  surgeons;  to-day  the  mortality 
probably  does  not  exceed  10  per  cent.,  and  some  operators  have 
reduced  it  to  5  per  cent.  The  success  of  the  operative  treatment  will 
be  improved  with  a  better  selection  of  cases  and  a  still  more  improved 
technique  of  the  different  operative  procedures. 

Treatment. — The  treatment  of  uterine  myofibroma  should  not  be 
neglected,  as  much  can  be  done  in  retarding  the  growth  of  the  tumor 
by  rational  treatment.  All  measures  that  diminish  the  blood-supply 
to  the  uterus  are  calculated  to  diminish  tissue-proliferation,  and  thus 
retard  tumor-growth.  The  patient  must  be  advi,>ied  to  avoid  active 
exercise,  such  as  dancing,  skating,  horseback  riding,  or  the  climbing  of 
heights,  and  should  remain  the  greater  part  of  the  time  in  the  recum- 
bent position  during  menstruation.  Constipation  is  a  common  evil  in 
nearly  all  patients  suffering  from  uterine  myoma.  The  bowels  should 
be  kept  in  a  soluble  conditiim  by  tlit:  adrMBgration  ol  saline  laxatives, 
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enemata.  or  by  the  use  of  glycerin  suppositories.  If  pain  is  a  con- 
spicuous symptom,  it  should  be  controlled  by  the  administration  of  the 
milder  narcotics,  such  as  potassic  bromide,  hyoscyanius,  and  belladonna. 
Preparations  of  opium  and  of  chloral  hydrate  must  be  u.sed  with  the 
greatest  caution  and  restriction,  lest  patients  become  habituated  to  their 
use.  Warm  balhs  are  nearly  always  beneficial  and  grateful  to  the 
patients.  The  use  of  pessaries  is  occa.sionally  indicated  if  tiie  uterus 
has  become  displaced,  and  can  be  replaced  and  held  in  its  normal  posi- 
tion by  a  proper  mechanical  support.  The  internal  u.se  of  ergot  was 
strongly  recommended  by  the  late  M,  H.  Byford.  Favorable  results 
were  also  obtained  by  its  subcutaneous  administration  in  the  clinic  of 
Hildebrandt  .it  Konigsberg.  The  writer  believes  the  general  experience 
in  the  use  of  this  drug  coincides  with  that  of  Winckel,  who  states  that 
he  has  ob.ser\-cd  in  several  instanceS(  under  the  prolonged  use  of  ergot, 
decided  diminution  in  the  size  of  the  tumor,  but  in  none  of  them 
was  there  a  complete  di.sappearance. 

Ergot  has  little  or  no  effect  in  the  treatment  of  hard  myofibromata. 
Its  therapeutic  value  as  a  palliative  is  limited  to  the  soft  myomatas  and 
tcleangicctatic  varieties.  Large  and  long-continued  doses  not  infre- 
quently produce  ergotism,  especially  in  very  anemic  patients.  The 
writer  has  found  a  combination  of  ergotin,  extract  of  nux  vomica,  and 
sulphate  of  iron  to  be  of  more  value  in  checking  hemorrhage  than 
ergot  alone.  Parenchymatous  injections  of  ergolin,  as  advised  and 
practised  by  Delore,  have  yielded  no  better  results  than  the  internal  or 
subcutaneous  use  of  this  drug;  besides,  the  procedure  is  attended  by 
considerable  risk  of  infection. 

Curetting  of  the  uterine  cavity  has  yielded  good  results  in  diminish- 
ing the  hemorrhage.  The  effect  of  this  treatment  is  particularly  well 
marked  if  the  mucous  membrane  is  the  seat  of  adenomata,  as  is  so 
often  the  case.  The  insertion  of  strips  of  gauze  saturated  with  tincture 
of  the  sesquichloride  of  iron  into  the  uterine  cavity  has  also  been  found 
useful  in  diminishing  the  hemorrhage.  Hot  vaginal  douches  have  also 
proved  beneficial.  The  tincture  of  digitalis  alone  or  in  combination 
with  ergot  has  a  well-earned  reputation  for  diminishing  hemorrhage, 
especially  in  patients  suffering  at  the  same  time  from  a  weak  heart. 
During  the  interval  between  the  menstrual  periods  the  diftercnt  prepa- 
rations of  iron  with  strychnia  have  a  salutary  effect.  In  patients  greatly 
reduced  from  repeated  and  severe  hemorrhages  intravenous  infusions 
of  a  physiological  solution  of  salt  will  be  indicated  if  stimulation  by 
ordinary  means  is  not  sufficient  to  maintain  the  requisite  degree  of 
intravascular  ten.sion. 
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displaced  by  this  operation.  In  cases  of  intra-uterine  tumors  the 
adjustment  of  the  wire  is  attended  by  the  greatest  difficulties,  and  not 
infrequently  there  is  left  a  part  of  the  tumor,  which  is  responsible  for 
many  recurrences  of  pedunculated  benifjii  tumors.  The  twisting  off 
of  a  pedunculated  growth  if  the  pedicle  is  narrow  is  usually  attended 
by  satisfactory  results,  but  the- operation  of  enucleation  is  applicable 
in  all  such  cases  and  is  attended  by  less  risk. 

Vaginal  Eniiclfation. — This  operation  is  the  ideal  one  in  all  cases 
in  which  the  base  of  the  tumor  can  be  reached.  In  tumors  of  the 
cervix  and  in  pedunculated  tumors  of  the  uterine  cavity  the  base  of 
the  tumor  can  be  reached  without  much  difficulty.  The 
tumor  should  be  brought  down  as  far  as  possible  by  the 
use  of  one  or  more  vulsellum  forceps,  when  the  mucous 
membrane  covering  the  pedicle  is  divided  by  a  circular 
incision  sufficiently  far  away  from  the  attached  part  of  the 
pedicle  to  allow  the  cuff"  of  mucous  membrane  to  cover 
the  entire  wound  after  the  enucleation  lias  been  com- 
pleted. The  mucous  membrane  Is  then  detached  with 
a  pair  of  blunt-pointed  scissors  or  with  Pozzi's  enucle- 
ator  (Fig. 345).  Ver^'  little  hemorrhage  is  caused  during 
this  part  of  the  operadon.  By  reflection  of  the  culif  of 
mucous  membrane  the  pedicle,  containing  the  principal 
blood-vessels  of  the  tumor,  is  reduced  considerably  in  size, 
and  at  the  same  time  the  capsule  of  the  tumor  is  exposed 
thoroughly  at  the  base  of  the  tumor.  The  tumor  is  then 
enucleated  if  the  pedicle  is  broad,  or  if  it  is  narrow  the 
tumor  is  wrenched  from  its  base  by  twisting  it  around  its 
axis.  The  danger  of  hemorrhage  attending  this  opera- 
tion has  been  over-estim.ited  greatly.  If  the  mucous 
membrane  is  divided  by  a  circular  incision  and  reflected, 
and  the  tumor  is  removed  by  the  use  of  blunt  instruments 
or  by  torsion,  the  hemorrhage  is  very  slight.  After  the 
removal  of  the  tumor  the  wound  is  tamponed  with  a  lone  ^"-^^ 
strip  of  iodoform  gauze,  which  is  allowed  to  remain  for 
three  or  four  days.  After  the  removal  of  the  gaur.e  the  mucous  mem- 
brane will  cover  the  granulating  surface,  and  healing  of  the  entire 
wound  is  effected  in  a  few  days. 

The  writer  has  enucleated  in  this  manner  tumors  the  size  of  a  child's 
head  attached  by  a  pedicle  to  the  fundus  of  the  uterus.  If  the  pedicle 
is  short,  traction  upon  the  tumor  sufficient  to  partially  invert  the  uterus 
will  facilitate  the  operation.  After  the  removal  of  the  tumor  the  in- 
version usually  corrects  itself,  otherwise  the  fundus  is  pushed  '"'o  its 
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normal  position.  If  the  tumor  occupies  uithcr  the  anterior  or  posterior 
lip  and  is  sessile  or  interstitial,  it  is  exposed  by  an  incision  parallel  with 
the  long  axis  of  the  uterus,  and  as  soon  as  its  capsule  has  been  reached 
it  is  grasped  with  vulsellum  forceps  and  is  removed  by  enucleation. 
Care  must  be  exercised  to  make  the  blunt  dissection  close  to  the 
capsule,  as  otherwise  the  laceration  of  uterine  tissue  might  result  in 
troubksome  hemorrhage. 

Vaginal  Myiniiftomy. — If  the  tumor  is  too  large  to  be  removed 
through  the  vagina  by  enucleation,  it  often  becomes  necessary  to 
remove  the  growth  by  fragmentation  or  morcdUmcNt.  Pean,  who 
practised  this  operation  on  a  large  scale  and  carried  its  indications 
to  their  utmost  limits,  successfully  removed  through  the  vagina 
by  this  method  many  large  myoniata  which  other  surgeons  would 
have  attacked  by  an  abdominal  section.  The  operation  is  especially 
intended  for  sessile  and  interstitial  myofibroniata  of  the  body  of  the 
uterus.     Pean  employs  in  this  operation  forceps  of  special  construction 


Kic  i^b.—ViaWi  forccpt.  ierra(«d  and  wiih  iccthn  Tni  norcellAIIon  oT  myolibrDmoU- 

(Fig.  346'),  with  which  he  performs  morccUation  of  the  tumor.  It  is 
the  object  of  the  operation  to  remove  the  tumor  piecemeal,  and  not 
by  enucleation.  The  tumor  is  attacked  from  the  centre,  and  fragments 
arc  removed  in  the  direction  of  the  pcriphcr\-  utilil  all  lumor-tisNUV 
has  been  removed. 

The  first  step  of  the   operation  consists   in    FCtideriag  the   tumor 
accessible.     This  is  done  by  detaching  the  cervix'      ' 
as  in  performing  a  vaginal   hysterectomy,  onlv  ■ 
peritoneal  cavity  is  carefully  avoided.     Hem'ii 
of  the  operation  is  controlled  by  the  use  of  h<  1 
the  cervix  has  been  isolated  it  is  inriied,  and  ih.  "~ 

the  uterus  as  far  as  the  tumo  'umor  is 

with  the  finger,  after  which  ion  t* 

of  the  growth.     The  vagina  *lbo 
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expose  the  field  of  operation  as  thoroughly  as  possible  for  the  fingers 
and  forceps.  When  the  tumor  has  been  reached  it  is  drawn  down 
with  vulsellum  forceps  and  a  deep  incision  is  made  into  it  parallel  with 
its  long  axis.  The  sides  of  the  tumor  are  then  grasped  with  forceps, 
retracted,  and  fragment  after  fragment  is  drawn  down  with  forceps 
and  removed  with  scissors  or  with  a  bistoury  (Fig.  347). 


Fig.  J47.— RemoVAl  of  DtrDfibrDina  \iy  morCcUcifiEnt  (afHr  Pion), 

After  the  removal  of  the  lower  part  of  the  tumor  by  this  method 
the  upper  portion  can  often  be  detached  by  traction  and  twisting. 
Bleeding  vessels  are  caught  with  forceps  and  tied.  When  the  tumor 
is  very  large,  Pean  excises  the  two  cervical  lips,  and  after  the  removal 
of  the  tumor  sews  the  lips  of  the  vaginal  wound.  If  the  peritoneal 
cavity  is  opened,  Pean  advises  that  the  wound  should  be  clo.sed  with 
sutures.  If  more  than  one  tumor  is  present,  the  operation  is  repeated 
until  all  the  tumors  are  removed.  After  the  removal  of  the  tumor, 
if  the  cervical  lips  have  not  been  amputated — which  is  necessary  only 
in  exceptional  cases — the  cavity  is  cleansed  thoroughly  by  mopping,  and 
after  hemorrhage  has  been  attended  to  carefully  it  is  packed  with  a 
long  strip  of  iodoform  gauze.  If  compression-forceps  are  used  in 
arresting  the  hemorrhage,  they  are  removed  after  thirty-six  or  forty- 
eight  hours.     The  cervical  as  well  as  the  circular  incision  is  closed  by 
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tors  advise  that  the  stumps  should  be  cauterized  thoroughly  after  the 
ovaries  and  the  tubes  have  been  removed.  For  this  purpose  a  forceps 
of  suitable  construction  should  be  employed  (Fig.  348).  The  pedicle 
below  the  forceps,  consisting  of  the  broad  ligament,  the  Fallopian  tube, 
and  the  ovarian  ligament,  should  be  transfixed  with  a  blunt  needle 
armed  with  medium-sized  Chinese  silk  ;  the  silk  is  then  cut  in  the  centre 
and  each  part  is  tied  on  its  respective  side,  after  which  one  nf  tlic  liga- 
tures is  made  to  encircle  the  whole  pedicle.  The  tying  must  be  done 
slowly  and  with  jerks,  so  th.it  the  ligatures  may  cut  their  way  deeply 
into  the  tissues  to  prevent  slipping.  The  ligatures  are  then  cut  short 
to  the  knot, 

The  cauterization  of  the  stump  outside  the  compression -forceps  is 
an  additional  safeguard  against  hemorrhage,  and  frequently  destroys 
ovarian  tissue  that  has  escaped  the  scissors.  For  the  purpose  of  aiding 
the  mummilication  of  the  stump  the  writer  has  been  in  the  habit  of 
covering  it  with  a  thin  film  nf  iodoform  before  dropping  it  into  the 
abdominal  cavity. 

Wiednw  collected  149  cases  of  castration  for  myofibroma,  and  found 
that  in  54  cases  the  tumors  underwent  shrinkage  and  hemorrhages 
ceased.  In  15  cases  the  result  was  fatal.  The  mortality  of  this  opera- 
tion has  been  reduced  greatly  since  Wiedow's  statistics,  and  at  the 
present  time  probably  does  not  exceed  5  per  cent.  Menstruation  is 
either  arrested  at  once  by  the  operation,  and  with  it  the  hemorrhages, 
or  it  ceases  a  few  months  later.  The  writer  has  seen  tumors  the  size 
of  a  fist  shrink  to  the  size  of  a  hen's  egg  in  the  course  of  three  or  four 
months  after  the  operation. 

Laparo-myomectomy. — In  pedunculated  intrajjcritoneal  myofibroma 
of  the  uterus  the  pedicle  should  be  transfixed  and  securely  tied,  close 
to  the  uterus,  with  medium-sized  Chinese  silk.  As  little  of  the  uterine 
tissue  as  possible  should  be  included  in  the  ligatures.  The  uterine 
tissue  in  the  vicinity  of  a  tumor  is  always  quite  vascular  and  is  easily 
cut  by  the  ligature — an  accident  which  is  invariably  followed  by  trouble- 
some hemorrhage.  In  a  case  where  this  occurred  the  writer  was  forced 
to  suture  the  margins  of  the  wound  to  the  parietal  peritoneum  of  the 
margins  of  the  external  wound,  when  he  was  able  to  make  clificicnt_ 
use  of  the  antiseptic  tampon,  which  was  placed  over  the  now  nctn- 
pcritoneal  wound  and  compressed  under  the  deep  sutures  which  con- 
trolled the  hemorrhage.  Two  days  afier  the  operation  the  sutures 
were  cut  and  re-tied  after  the  removal  of  the  tampon. 

Iiilrapcriloneal  Enucleation. — This  operation  is   ada  '      "■' 

tumors  of  moderate  size.     The  uterus  should  be  brou 
into  the  wound  and  be  surrounded  by  ^  gauze  compp 
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performed  in  1876  by  Trenholme.  Tail  and  Hegar  prefer  it  to  other 
operations  in  the  majority  of  cases.  If  the  uterus  is  movable  and  the 
tumors  are  not  large,  the  uterine  appendages  can  be  removed  through 


FlC-  34S- — Htf^iiT't  fotcvpc  far  cauletiiing  Ihc  pcilicle  in  cmraiion  :  a,  upper  turbre :  /,  under  iurfjcc  wiih 

ivory  plat?. 

a  two-inch  median  incision.  If  the  ovaries  are  imbedded  in  inflamma- 
tory adhesions,  it  is  often  exceedingly  difficult  to  find  and  isolate  them. 
Under  such  circumstances  it  is  advisable  to  enlartje  the  incision  to  the 


nc.  jig.—Cuntion  (after  Pniai):  Ehc  lube  and  Che  avuyair  Kind  in  Hc^r*!  lorccpi^  Ihelifininia 
pufvd  UDDnil  the  pedfdc  by  a  blunt  needte- 

requisite  extent,  so  that  the  surgeon  can  not  only  feel  but  see  what  he 
is  doing.  The  operation  will  prove  of  value  only  if  every  vestige  of 
ovarian  tissue  is  removed  or  destroyed.     For  this  reason  many  opera- 
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parenchymatous  oozing,  and  serves  also  as  an  efficient  capllary  drain. 
It  should  not  be  removed  before  the  third  or  fourth  day  after  operatifnt. 
In  favorable  cases  several  subserous  and  interstitial  myofibromata 
can  be  removed  successfully  by  enucleation.  Should  the  hemor- 
rhage prove  troublesome,  the  wound  can  be  nude  extraperitoneal 
by  suturing  the  margins  of  the  \-isccral  wound  to  the  margins  of 
the  external  wound,  after  which  the  hemorrhage  can  be  controlled 
by  the  antiseptic  tampon  placed  under  the  provisional  deep  su- 
tures. 

LaparO'hystcrectomy. — Laparo-hysterectomy  has  been  performed  too 
frequently  in  the  treatment  of  myofibromata.  It  is  a  mutilating  opera- 
tion, and  as  such  it  should  be  limited  to  cases  not  amenable  to  success- 
ful treatment  by  less  heroic  measures.  The  operation  includes  the 
removal  of  a  part  or  the  whole  of  the  uterus  with  the  tumors  in  one 
mass.  This  operation  is  undergoing  rapid  changes  in  its  technique. 
The  methods  now  being  discussed  and  advocated  by  different  sui^eons 
are — (i)  Complete  laparo-hysterectomy;  (2)  Partial  hysterectomy  with 
intraperitoneal  treatment  of  the  stump;  and  (3)  Partial  hysterectomy 
with  extraperitoneal  treatment  of  the  stump. 

Compute  Ahdoininal  Hysterectomy. — Bar.  Krug,  and  others  have 
taken  a<Ivantagc  of  Trendelenburg's  position  in  the  complete  removal 
of  the  uterus  for  myofibroma.  The  operation  is  not  a  difficult  one,  as, 
after  tying  off  the  broad  ligaments  and  ligation  of  the  uterine  arteries, 
hemorrhage  is  under  control,  and  Trendelenburg's  position  secures 
ready  access  to  the  floor  of  llu-  jx-Kis  in  suturing  the  pelvic  wound. 
It  is  well  known,  however,  ih:it  mvofibroniata  of  the  uterus,  with  few 
exce[>tions,  involve  the  np])er  part  of  the  orj^.m,  and  that  the  cervix 
and  the  li>wor  part  of  the  uterus  are  free,  and  do  not  require  removal 
on  account  of  pathological  indications.  The  best  surgery  is  always 
conser\'ative  surgerj".  bi  o|K.Talions  for  benij;ii  tumors  healthy  organs 
or  parts  of  liealthy  iir^'ans  should  not  he  sacrificed  unnecessarily.  The 
writer  is  inclineil  to  believe,  notwithslaiuiinL;  the  satisfactorj-  results  of 
this  operation  so  far  as  llie  mortality  is  concerned,  that  its  popularity 
will  be  of  short  duration. 

Ijtparo-hysteriilomy  wifli  !iilni-ah/,'ii!ii.;i/  fr.ii/iih'iit  of  the  Pedicle,— ~ 
This  operation,  which  was  introihiced  liy  Sclnoder,  has  been 
modified  since  his  time.     The  bro.id  lij^anients  in  each  side, 
with  two  or  tlirec  separate  ligalnres  of  silk   or  with  the  cl 
{Fig.  352)  before  ihey  are  cut  between  llu'  liqatures  and 
forceps  on  the  uterine  side.     After  the  uterns  li,i--  been 
forward  upon  the  surface  of  th'-  -ilidomen    il  i-=   constrict 
cervix  with  a  strong  rubber  1  uterus  i-;  tlion  sui 


tfie  redicU,— 


A/yOAfy1. 


5IS 


compresses  of  guaze,  which  are  also  made  use  of  to  prevent  intestinal 
prolapse.  The  incisions  through  the  uterus  below  the  tumors  are 
then  made  behind  and  in  front   in  an   oblique  downward  direction, 


Fjo.  xc— Ouin  ligaLurt  (aTter  Pom) :  a,  fvpantv  Ugnuira  u  iDEroducAi,  thawidf  iHc  mcibcxi  vt  Icnpinf! 

I,  Lhv  «»Qe,  tied, 

SO  that  the  lower  portion  of  the  part  removed  presents  the  shape 
of  a  wedge.  All  visible  vessels  arc  tied.  Tlie  mucous  membrane 
below   the   cone-shaped   excision,  to   the   depth  of  half  an    inch    or 


Fto,  3)3. — Schffider't  ImrvprrltoncaL  lulun  of  pcdEclct  5,  d«p  tulurc.  paiied  n  oatc  uiulcr  ilir  whole 
turltc*!  -.  C,  ctpniinuuM  <ulurt  ff  cxiii"!  in  diffcuni  1rrracc4.  bruii-inf  rogtUiei  ihe  whale  wounded 
wh^ftc  k^wcE  puriion  l£  inarkr*!  by  (lie  hcnvy  hue  u  a,  formed  by  Ehc  CUEeriicd  uterion  ctvily ; 
'ical  Lliveslmenl. 

'";her  cauterized  or  excised,  after  which  the  wound  is  sewed 
with  several  rows  of  catgut,  as   shown   in   Figure  353. 
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Fio    114 — Viglnal  drainage  wUh  a  CTon  tuhe  nfler 
■bdcminal  hyqlcCLTaniy  Uftct  Mjtim). 


The  last  row  of  sutures  brings  the  serous  surfaces  over  the  wound 
in   accurate  contact   (Fig.   354).     After  a   careful   toilet   the   pedicle 

is  dropped  and  the  external  in- 
cision is  closed.  The  two  great 
dangers  which  attend  this  opera- 
tion are  hemorrhage  and  sepsis. 
Martin  aimed  lo  reduce  these 
dangers  to  a  niinimtim  by  estab- 
lishing drainage  from  the  cul-de- 
sac  into  the  vagina.  The  danger 
of  infection  is  always  greater  when 
the  uterine  cavity  is  opened. 
Schroder's  operation  is  an  ideal 
one,  and  it  is  to  be  hoped  that  the 
technique  will  become  so  perfect 
that  it  will  yield  as  good  results 
as  when  the  jiedicle  is  treated  by 
the  extraperitoneal  method. 

hiparo-hviterectomy  with  Ex- 
traferiloHfal  Treatrntnt  of  thi  Ped- 
icle.— The  extraperitoneal  treatment  of  the  pedicle  aims  to  eliminate 
or  to  minimize  the  danger  from  hemorrhage  and  sepsis.  G.  Kimball 
first  proposed  abdominal  hysterectomy  for  interstitial  myofibroma, 
and  his  patient  recovered.  He  was  followed  by  Kocberle  and  Pean  in 
rapid  succession.  The  uterus  is  liberated  in  the  manner  described 
above.  Elastic  constriction  as  a  prophylactic  hemostatic  agent  is  also 
employed.  Kocberle  secured  the  pedicle  with  an  instrument  of  his 
own  device,  the  siTn-  naiid,  which  is  .still  quite  extensively  used.  It  is 
a  miniature  wire  ecraseur.  with  which  he  constricted  the  pedicle,  tight- 
ening the  wire  loop  from  time  to  time  until  it  cut  its  way  through  the 
tissues ;  this  result  was  generally  accomplished  in  from  twenty  to 
twenty-five  days.  Hegar  modified  the  operation  in  so  far  that  he 
excluded  the  peritoneal  cavity  from  the  mortifying  stump  by  suturing 
the  pedicle  below  the  constricting  elastic  ligature 
neuni  of  the  margin  of  the  wound;  this  modificati 
advance  in  the  extraperitoneal  treatment  of  the 
wire  loop  and  the  elastic  ligature  used  by  most 
peritoneal  treatment  of  the  pedicle  to  control  liei 
gradual  division  of  the  pedicle  are  objectionable,  a 
rise  to  necrosis  orsloughi 

a  frequent  remote  sourc^^^^^Bon  and  ot  vcni 
prevents  rapid  healing 
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If  the  amputation  has  to  be  done  close  to  the  cervix  in  cases  in 
which  the  uterus  is  not  much  elongated,  harmful  and  painful  tension 
has  been  one  of  the  drawbacks  of  Hegar's  operation.  The  writer 
aimed  to  overcome  this  difficulty  by  making,  below  the  level  of  the 
rectum,  through  the  broad  ligaments,  a  peritoneal  cuff  long  enough  to 
permit  the  balance  of  the  pedicle  to  recede,  and  at  the  same  time  to 
shut  out  completely  the  peritoneal  cavity.  A  circular  incision  is  made 
through  the  peritoneum,  at  a  point  corresponding  with  that  at  which  the 
broad  ligaments  have  been  divided.  The  peritoneum  is  then,  with  tlic 
fingers  and  by  means  of  blunt  instruments,  peeled  off  from  the  pedicle 
to  the  point  at  which  it  is  desired  to  apply  the  elastic  constrictor — that 
is.  beyond  the  limits  of  the  part  to  be  removed.  If  the  incisiop  is  not 
extended  into  the  muscular  tis.'iues.  this  part  of  the  operation  is  attended 
by  very-  little  hemorrhage.  The  peritoneal  cuff  is  now  sutured  with 
catgut  to  the  parietal  peritoneum  all  around  in  the  lower  angle  of  the 
incision,  and  the  balance  of  the  incision  is  closed  (Fig.  355).     A  solid' 


Fic.jjt.— EimpcriiDBcal  abdoniliul  hyiur- 
eclditty:  Etutic  coiutrlcLor  in  place;  lia]an«  of 
wound  tutuTvd- 


opemlldn  eomplflVEd. 


rubber  cord  is  now  tied  firmly  around  the  denuded  pedicle,  and  the 
uterus  is  amputated  about  an  inch  above  it.  Thorough  cauteriza- 
tion of  the  stump  and  of  the  uterine  cavity  as  far  as  the  elastic  ligature 
is  advisable.  Gauze  is  now  packed  around  the  pedicle  as  far  as  the 
bottom  of  the  peritoneal  cuff,  after  which  the  usual  external  dressing  is 
applied  (Fig.  356).  As  the  pedicle  is  not  fi.xed  with  pins  or  needles,  it 
is  back  and  all  ten.Mon  is  avoided.  The  writer  made  nineteen  con- 
■ive  operations  by  this  method,  and  not  only  did  all  the  patients 
r,  but  they  never  complained  of  a  single  untoward  symptom. 


f'ATnotJOCr  AJfD  TMEATMEJrr 
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visionally  tied  in  a  loop  over  the  gauze  packing.     On  the  second  day 
the  gauze  is  removed  and  the  sutures  are  tied. 

A  little  oozing  has  been  obseu'ed  in  .'leveral  cases  operated  upon  by 
this  method.  In  some  of  the  case.s  the  external  gauze  dressing  had 
to  be  changed  at  the  end  of  the  first  twenty-four  hours.  Al!  the 
patients  operated  upon  by  this  method  recovered  without  any  compli- 
cations whatever.  Uutil  the  intraperitoneal  treatment  of  the  pedicle 
has  been  made  .safer,  the  writer  regards  this  method  of  disposing  of 
the  pedicle  preferable,  as  it  gives  the  surgeon  access  to  it  should  any 
complications  .set  in. 

Broad  Ligament. — Myofibroma  of  the  uterus  not  infrequently 
extends  between  the  folds  of  the  broad  hgaments,  and  the  tumor 
becomes  in  part  intraligamentous,  greatly  complicating  the  operations 
for  its  removal.  As  the  connective  tissue  of  the  broad  ligament  con- 
tains unstriped  muscular  fibres,  it  is  not  surprising  that  occasionally 
there  is  met  with  in  thi.s  locality  a  myoma  which  has  developed  inde- 
pendently of  the  uterus.  Tumors  in  the  broad  ligament  seldom  attain 
greit  size  and  usually  give  rise  to  but  little  disturbance,  but  occasion- 
ally they  rapidly  increase  in  size  and  produce  pressure-symptoms  which 
may  require  operative  interference.  The  tumors  occurred  in  women 
past  thirty-five  years  of  age  in  the  eleven  cases  so  far  reported.  In  one 
instance  the  tumor  weighed  sixteen  pounds;  usually  the  tumors  did 
not  exceed  the  size  of  a  fist. 


PtD.  35S. — MTOflbroRIA  in  Ihc  bro^d  LignDlcnl:  deuu-tic^llQn  .inil  auiurcaf  the  cuviLy  Uri)  dninafc  by  the 

vagina  (mfler  UitrtiD). 

It  would  be  next  to  impossible  to  diagnosticate  a  myoma  of  the 
broad  ligament  without  an  exploratory  laparotomy.     If  such  a  tumor 
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is  revealed  by  an  exploratory  laparotomy  and  its  removal  is  deemed 
necessary,  this  should  be  done  by  enucleation.  Large  vessels  should 
be  avoided  so  far  .is  possible  in  cutting'  down  upon  the  tumor.  The 
enucleation  is  to  be  done  exclusively  with  the  fingers  and  with  blunt 
instruments.  If  tlie  cavity  is  not  large,  the  wound  can  be  sutured  after 
the  hemorrhage  has  been  arrested  completely.  If  parenchymatous 
oozing  is  troublesome  or  if  the  cavity  is  large,  drainage  into  the  vagina 
by  means  of  a  cross-tube,  as  advised  by  Martin  and  Kaltenbach,  should 
be  resorted  to  (Fig,  358),  The  wound  is  sutured  throughout  with  special 
reference  to  bringing  the  serous  surfaces  in  accurate  apposition.  Infec- 
tion from  the  vagina  is  prevented  by  iodoform- gauze  packing,  which 
should  also  embrace  the  distal  end  of  the  tube.  The  drain  may  be 
removed  as  soon  as  all  discharge  from  it  has  ceased. 


Fir  3SB-~'^"^""*"^  mygflbruma  vA  FAlJopian  lube  (arier  Wiiichel). 

Fallopian  Tube. — Myofibroma  of  the  Fallopian  tube  is  exceedingly 
rare.     Winckel  describes  such  a  specimen  (Fig,  359).     In  this  instance 


Flo,  3Aa.^Mya11broina  at  ih<  raiiiid  liganwril  (after  HeydcmBiinl. 

the  tumor  was  small,  oblong,  and  immediately  underneath  the 
toneum,     Sutton  saw  only  one  specimen,  and  in  this  case  the  mj 
was  associated  with  dermoid  cyst  of  one  of  the  ovaries.     The  tv 
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which  was  of  the  size  and  shape  of  a  Tangerine  orange,  involved  the 
whole  thickness  of  the  tube. 

Round  Ligament. — The  first  operation  for  myofibroma  of  the  round 
ligament  was  performed  by  Sir  Spencer  Wells  in  1865.  In  the  year 
1883  Sanger  collected  13  cases,  and  classified  tumors  of  the  round 
ligament  according  to  their  anatomical  location  into  (i)  intraperitoneal, 
(2)  intracanalicular,  (3)  extraperitoneal.  In  the  12  cases  reported  by 
Sanger  the  tumor  was  intraperitoneal  in  only  3,  on  the  left  side  twice, 
and  on  both  sides  once.  If  the  tumor  occupies  the  inguinal  canal,  it 
simulates  very  closely  an  irreducible  inguinal  hernia.  Such  cases  have 
been  reported  by  Polalllon,  Heydemann.  and  other.s.  The  differential 
diagnosis  of  intraperitoneal  tumors  of  the  round  ligament  and  myo- 
fibroma of  the  uterus  can  only  be  made  by  a  direct  examination  through 
an  abdominal  inci.'^ion. 

Alimentary  CaJial. — Myomatous  tumors  of  the  alimentary  canal 
are  rare. 

Pharynx. — Myomata  of  the  posterior  wall  of  the  pharynx  have 
been  described  by  Middeldorpf  They  are  either  sessile  or  pedunculated. 
The  sessile  tumors  cause  pressure- symptoms  of  various  kinds  accord- 
ing to  their  size  and  location.  Polypoid  growths,  from  their  mobility, 
often  produce  acute  attacks  of  dyspnea,  and  even  death,  when  they 
become  displaced  into  the  entrance  of  the  pharynx.  They  should  be 
removed  with  the  galvano-caustic  wire,  as  their  point  of  attachment  is 
usually  so  low  down  that  arrest  of  hemorrhage  by  other  measures 
usually  proves  inefficient.  The  tumor  is  made  accessible  by  exciting 
vomiting;  the  tumor  is  then  seized  and  drawn  out  at  one  angle  of  the 
mouth,  when  the  wire  loop  is  pushed  over  it  and  adjusted. 

CEaophagus. — Hilton  Fagge  reports  the  cure  of  a  myomatous  tumor 
of  the  cesophagus  in  a  man  thirty-eight  years  of  age.  The  tumor  was 
situated  in  the  anterior  wall  just  below  the  level  of  the  bifurcation  of 
the  trachea.  Virchow  refers  to  a  specimen  which  he  found  at  the 
cardiac  end  of  the  cesophagus.  In  neither  of  the.se  cases  was  the 
tumor  pedunculated. 

Stomach. — Virchow  makes  the  statement  that  myomata  are  more 
frequent  in  the  stomach  than  in  any  other  part  of  the  digestive  tract. 
We  have  already  referred  to  a  myoma  of  the  stomach  that  was  con- 
verted into  a  sarcoma.  If  the  tumor  should  occupy  the  pyloric 
extremity  and  produce  obstruction,  a  gastro-enterostomy  should  be 
'irefcrence  to  making  an  attempt  to  remove  the  tumor 
T  by  excision. 
9. — Myoma  of  the  small  intestines  has  been  described 
Wesener.  and  Bottcher.     In  Flenier's  case  the 
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tumor  produced  invagination,  and  cnlerectomy  was  performed  success- 
fully by  Czerny.  In  nearly  all  cases  which  have  so  far  been  reported 
the  tumors  were  located  in  the  upper  part  of  the  intestinal  canal. 

Bectum. — The  rectum  is  more  frequently  the  seat  of  myoma  than 
any  other  part  of  the  intestinal  canal.  On  the  mucous  suriace  the 
tumors  appear  cither  as  sessile  tumors  or  as  polypoid  growths, 
Konig  removed  a  pedunculated  tumor  in  the  region  of  the  prostate 
gland  in  a  man ;  in  a  girl  eighteen  years  of  age  he  removed  a  myoma- 
tous tumor  with  a  long  pedicle.  A  few  years  ago  the  writer  removed 
by  laparotomy  a  subserous  myoma  from  the  rectum  of  a  woman 
forty-five  years  old.  The  probable  diagnosis  was  either  a  peduncu- 
lated mj'ofibroma  of  the  uterus  or  a  dermoid  cyst  of  the  ovary.  The 
tumor,  which  had  been  growing  for  ten  years,  was  mo\-ablc.  From 
its  size  it  produced  distressing  pressure-symptoms.  On  opening  the 
abdominal  cavity  a  smooth,  hard,  movable  tumor  was  found,  covered 
by  peritoneum.  In  seeking  for  its  attachment  a  broad  pedicle  was 
found  behind  tlie  uterus  and  extending  in  the  direction  of  the  pelvis. 
Uterus,  ovaries,  and  tubes  were  normal  The  peritoneum  was  incised 
where  the  pedicle  appeared  to  be  narrowest,  and  the  tumor  was  enucle- 
ated. As  .soon  as  the  tumor  was  removed  gas  escaped,  and  an  exam- 
ination revealed,  in  the  anterior  wall  of  the  rectum,  an  opening  large 
enough  to  admit  two  fingers.  With  a  moist  compress  the  intestines 
were  protected,  and  after  cleansing  the  wound  an  attempt  was  made  to- 
close  the  opening  by  suturing.  Owing  to  the  depth  of  the  rectal  open- 
ing the  suturing  was  unsatisfactory.  A  large  drain  was  placed  vis-a-vis 
with  the  sutured  place  and  was  brought  out  at  the  lower  angle  of  the 
wound.  Iodoform  gauze  was  packed  around  the  tube.  The  remain- 
ing part  of  the  external  incision  was  sutured.  On  the  second  day  gas 
and  feces  escaped;  otherwise  there  were  no  untoward  symptoms.  The 
intestinal  fistula  swelled  in  the  course  of  a  few  weeks,  after  which  the 
patient  recovered  quickly  and  perfectly,  and  remains  well  at  the  present 
time.  Microscopical  examination  of  sections  of  the  tumor  showed  the 
typical  structure  of  myofibroma. 

Bladder. — According  to  Virchow.  myoma  of  the  bladder  can 
develop  only  in  the  prostatic  portion  of  the  urethra  and  the  base  of  the 
bladder.  Belfield's  investigations  have  shown  that  myomata  of  thej 
bladder  not  only  occur  as  tumors  projecting  into  the  bladder,  but  that 
they  also  may  grow  in  the  direction  of  the  perivesical  tissues.  Myo- 
mata of  the  bladder  arc  comparatively  rare.  Terrier  and  Hartmann 
have  recently  gathered  the  particulars  of  i6  cases  from  differentj 
sources.  Of  15  cases  in  which  the  clinical  history  was  given  with 
sufficient  detail,  there  were  7  women  and  S  men.     The  age  varied  from 


twelve  to  seventy-four  years.  In  structure  the  tumors  are  in  many 
respects  analogous  to  uterine  myofibromata.  The  tumor  originates  in 
the  muscular  layers  of  the  bladder.  Projection  takes  place  most  fre- 
quently in  the  direction  of  the  bladder.  In  the  |6  cases  reported  this 
was  the  case  in  lo  instances;  in  4  the  growth  was  external;  in  i 
case,  a  diffuse  infiltration ;  in  i  case  growth  occurred  in  both  direc- 
tions. The  part  of  the  bladder  which  the  tumors  occupy  is  most  vari- 
able: six  times  they  were  in  the  region  of  the  trigone;  three  times  in 
the  anterior  wall;  two  were  at  the  summit;  one  in  the  posterior  wall 
and  trigone;  one  case  included  nearly  the  entire  bladder-wall  except 
the  right  side;  one  was  a  multiple  tumor,  and  invaded  both  the  anterior 
and  the  po.stcrior  walls.  In  size  they  varied  from  a  walnut  to  that  of 
a.  child's  head.  They  appear  either  as  rounded  or  lobulated  tumors. 
They  are  likely  to  be  pedunculated,  but  may  be  sessile  or  even  infil- 
trative ;  in  the  first  instance  they  are  easily  removed.  The  presence  of 
the  tumor  sooner  or  later  causes  cystitis,  ureteritis,  and  obstructive 
lesions  of  the  kidney.  Pressure-symptoms  are  frequently  present. 
When  the  tumor  projects  into  the  bladder  ha^maturia  is  one  of  the 
most  frequent  symptoms.  Intravesical  exploration  docs  not  always  give 
much  assistance  to  reach  a  correct  diagnosis.  Hypogastric,  vaginal, 
and  rectal  palpation,  and  especially  bimanual  examination  under  the 
influence  of  an  ancBSthetic,  are  much  more  satisfactory,  and  in  most 
instances  the  site  and  size  of  the  tumor  can  thus  be  determined.  The 
treatment  neces.sarily  must  vary  according  as  the  growth  is  external  or 
internal.  In  the  subperitoneal  variety  the  usual  rules  of  abdominal  sur- 
gery will  apply.  Removal  by  enucleation  through  an  abdominal  incis- 
ion and  suturing  of  the  visceral  wound  will  usually  lead  to  a  satisfactory 
result.  In  the  intravesical  form  removal  by  perineal  section,  vaginal 
section,  and  hypogastric  section,  or  combinations  of  these,  have  each 
their  advocates.  At  the  present  time,  however,  the  advantages  of  hypo- 
ga.stric  section,  as  shown  by  Guyon,  are  especially  marked  in  the  re- 
moval of  this  form  of  tumor.  Knox  and  Gusscnbauer  observed  cystic 
degeneration  in  vesical  myomata.  and  Volkmann  ob.scrved  partial  necro- 
sis. Konig  removed  through  a  perineal  incision  a  tumor  the  size  of  a 
pigeon's  egg  from  the  caput  gallinaginis  in  a  boy  tivelve  years  old. 
Volkmann  removed  a  similar  tumor  by  suprapubic  cy.stotomy. 


XXVII.    NEUROMA. 

Deflndtion. — A  neuroma  is  a  tumor  composed  of  nerve-tissue  pro- 
duced from  a  matrix  of  neuroblaiits  or  fibroblasts,  according  to  the 
anatomical  structure  of  the  tumor.    Virchow  made  a  distinction  between 
■nign  nerve-tumors  according  as  the  tumor  is  composed  of  mediil- 
xd  or  of  non-medut!aled  nerve-fibres,  designating  the  former  neur- 
ina  myeiinicuin.  and  the  latter  neuroma  amydinicum.    This  anatomical  I 
'stinction  is  retained  at  the  present  time.     By  far  the  greatest  number 
"  benign  tumors  of  the  nerves  belong  to  the  amyelinic  variety,  as 
ihey  do  not  contain  a  numerical  increase  of  medullated  nerve-fibres. 
Some  of  these  tumors  have  alreadj'  been  discussed  in  the  section  on 
Fibroma.    The  nerve-sheaths  not  infrequently  contain  matrices  of  fibro- 
blasts from  which  true  fibromata  develop,  the  pre-existing  nervc-fibrcs 
being  simply  an  accidental  anatomical  constituent  of  the  tumor.     In 
other  cases  the  fibrous  tissue  is  more  intimately  intermingled  with 
teiminal  nerve-fibres,  as  in  cases  of  amputation -neuroma. 

Bmbryology. — In  the  embryo  the  neural  canal  consists  at  first  of 
a  solid  cylinder  of  epithelial  cells  developed  from  the  epiblast.  During 
the  differentiation  of  these  cells  there  forms  a  supporting  frame- 
work of  which  the  neuroblasts  constitute  the  essential  element.  They 
are  the  "  germinal  cells  "of  His,  and  they  multiply  by  karyokinesis. 
Further  differentiation  of  the  neuroblasts  results  in  the  formation  of 
ganglion-cells  and  conducting  cells.  The  conducting  cells,  which  are 
connected  with  nerve-fibres  and  acquire  sheaths  of  greater  or  lesser 
thickness,  are  known  as  the  medullated  and  the  non-medullated  fibres. 

In  the  central  nervous  system  the  connective  tissue  is  represented 
by  neuroglia.  Ranvier  asserts  that  the  processes  of  the  pia  mater  and 
the  vessels  are  surrounded  by  a  sheath  of  neuroglia.  It  is,  however, 
difficult  to  determine  just  where  the  connective  tissue  ends  and  the 
neuroglia  begins.  In  the  brain  and  the  spinal  cord  the  connective- 
tissue  tumors,  benign  and  malignant,  tlovelop  from  the  neuroglia. 
Biirgner  and  Klebs  regard  the  nuclei  and  the  ])rotoplasm  of  the  sheath 
of  Schwann  as  neuroblasts.  From  these  neuroblasts  new  nerve-fibres 
are  produced  in  the  case  of  myelinic  neuroma,  and  the  proliferation 
from  them  is  concerned  in  the  repair  of  nerves  after  injury  or  disease. 

HJfltolt^y  ajid  Hiatogenesis. — The  structure  and  origin  of  a  neur- 

Bi4 


NEUROMA. 


535 


oma  depend  upon  the  nerve-trunk  or  the  part  of  the  central  nervous 
system  Trom  which  the  tumor  springs,  A  tumor  produced  from  nerve- 
cells  or  neuroblasts  is  composed  very  largely  of  nerve-tissue,  whereas 
a  tumor  produced  by  proliferation  of  neuroglia  or  from  fibroblasts 
contained  in  the  nerve-sheath  is  more  akin  to  a  fibroma  than  to 
Virchow  classifies  neuromata  as  follows: 


a  neuroma. 


I.  Hyperplastic  fascicular  neuroma : 


a.  White,  containing  medullated 

nerve- fib  res ; 
/'.  Gray,  containing  non-medul- 

lated  nerve-fibres. 


2.  Hyperplastic  medullary  neuroma,  usually  occurring  in  the  brain  or 

as  a  congenital  tumor. 

3.  Heteroplastic  medullary  neuroma,  found  in  the  ovary  by  Virchow 

and  Gray,  found  in  the  testicle  by  Vcrneuil. 

The  majority  of  neuromata  are  simply  fibrous  tumors  lying  along 
the  course  of  a  nerve  or  attached  to  the  nerve-terminations  in  a  stump. 
True  nerve-tumors  are  most  common  on 
the  ears,  the  eyelids,  and  the  side  of  the 
face.  They  usually  have  a  ple.'dform  ap- 
pearance, and  these  ramifications  can  be 
felt  under  the  skin  {Fig.  361).  The  tumor 
consi.sts  of  a  fibrous  framework  through 
which  run  bundles  of  nerve-fibres,  some 
of  them  completely  medullated.  others 
only  partially  so  (Fig.  362).  Large  gan- 
glion-cells with  characteristic  nuclei  and 
nucleoli  are  also  sometimes  found  im- 
bedded in  the  tumor-ma.ss.  Waldenstrom, 
who  doubts  the  correctness  of  Virchow's 
idea  that  a  neuroma  is  composed  largely 
of  nerve-fibres  without  medullary  sheath. 
regards  them  as  fibromata  originating  from 
the  interstitial  connective  tissue. 

Westphal  has  traced  neuromata  of  the 
skin  to  the  endoneurium.  The  nerve-fibres 
in  neurofibromala  undergo  a  change  which 
is  conceded  by  nearly  all  observers,  in  thai  tlie  medullary  sheath  under- 
goes atrophy,  and  that  the  nerve-sheaths  become  the  seat  of  hyaline 
degeneration,  which  was  first  noticed  and  described  by  Schuster.  The 
enlargement  of  a  nerve-end  in  amputation-neuroma  is  due  to  an  abun- 
dant formation  of  small  myelinic  fibres  produced  from  the  neuroblasts 


FiQr  3A1,— Portlob  of  a  qeii(tiin>  from 
Lhc  rigtil  car  jarier  Bruru}, 
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which  have  been  exposed  for  a  long  time  to  irritation  caused  by  cica- 
tricial tissue.  It  is  well  known  tliat  an  a  mpii  tali  on- neuroma  will  only 
develop  in  connection  with  scar-ltssuc  and  the  irritation  incident  to  the 


Fig  jfiJ — Trmnenr  Hcilon  «l  a  |K>itiful  tubculucaui  luberck  (SiirsiciJ  aiiiic.  Ruih  MedicnJ  Cal- 
l«^^  CMcJiguk:  rf.  Tuit  cunnKiiwaiivii:  rellculum;  #.  uii-cylinilcrt ;  t,  DCTVc-bundl*  cut  EnHrencl^j 
rf.   iitfur>lcinnia,  ^Dfflewhtl  IhJckcnci). 

conditions  producing  it.  Witzel  has  recently  shown  that  in  many  cases 
the  neuroma  is  found  attached  to  the  end  of  the  bone  in  the  stump. 
The  tumor  presents  itself  in  the  form  of  a  bulbous  enlargement  of  the 
end  of  the  nerve,  which  closely  resembles  a  spring  onion  in  outline 
{Fig.  363).  Cross-sections  of  such  tumors  show  the  numerical  increase 
of  myelinic  nerve-fibres  (PI,  13.  Fig.  1).  Under  the  same  influence  the 
fibroblasts  proliferate  and  greatly  incrcaije  the  amount  of  connective 
tissue,  producing  thus  a  true  neurofibroma.  In  the  majority  of  cases 
the  tumor  is  limited  and  forms  the  bulbous  extremity  of  the  nerve; 
in  some  instances,  as  in  the  case  reported  by  Hayem  and  Gilbert,  the 
nerve  is  at  this  time  enlarged  for  a  verj'  considerable  distance,  the 
enlargement  being  due  to  an  abundant  formation  of  small  myelinic 
fibres  and  to  hyjwrplasia  of  the  pre-existing  interstitial  connective 
tissue.  ' 

Ever>-  surgeon   of   large  experience   knows  that   an    amputation- 
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neuroma  in  some  cases  is  exceedingly  prone  to  return  after  excision. 
and  these  cases  are  undoubtedly  those  in  which  the  nerve  is  enlarged 
far  beyond  the  bulbous  extremity.     The  writer  has  known  instances  in 


710.363. — AmpuulioA-neuntriu  (AQci  K^f^  .^ii^.l.n  .1.     1  ;    1  f  r  lL  ncrv((4)'*  teon  the  bulbouA 

llimar  (jft),  which  haA  been  produced  by  pro1]rcr4Mr>n  01  ifir  [-uipiUri  oT  iitcve-nbru.  'ITie  luniDr  )*  compawd 
of  inlFrlucJng  myelinic  nL^rvC'Abrn  ;  jkl  T  u  acen  a  bundle  of  nc7vc-tibrea  which  ii  divided  inLO  numctoua 
ftZjineal^  In  a  downwanl  dlTecdDU, 


which  such  neuromata  were  excised  four  and  five  times,  and  an  early 
recurrence  of  the  pain,  with  return  of  the  tumor,  followed  each  opera- 
tion. In  one  case  a  cure  was  finally  effected  by  L-xcising  four  inches  of 
the  sciatic  nerve,  far  beyond  the  apparent  limits  of  the  tumor. 

Klebs  is  of  the  opinion  that  neuromata  of  the  central  nervous 
system  are  not  composed,  as  is  usually  asserted,  of  cells  derived  exclu- 
sively from  neuroglia,  but  that  the  nerve-cells  take  an  active  part  in 
their  development  (PI.  13.  Fig.  2).  He  consequently  regards  them  not 
as  histioid  but  as  organoid  tumors.     He  proposes  the  name  "neuro- 
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Slioau  "  in  place  of  "  glioma"  With  doe  dderance  to  tbc  wdsbi  of 
opinion  of  thi«  author,  tt  must  be  niainuined  that  in  gbocn  dK 
ncurogUa-pFolifcntion  furnishes  the  bulk  of  the  tumor,  and  that  tk 
ncrvc-cclU  constitute  an  accidental  product  incident  to  tbc  iacnascd 
vxKuUrity  caused  by  the  tumor-lbnnation. 

The  mesenteric  ncn'e^  are  occasiooally  the  scat  of  diffuse  miltanr 
fibromyxomatous  neuromata  (Fig.  364). 


fia.  jB*  — S(lllir)i  fibtoiii)-i^iiwHKi»  "tiinmi«l»  o(  itic  nmenMrit  Banrtt;  X  JDfiftw  P«<>)      In 
iiuduli  (dl  iliE  ncr"  piuo  unchanieij  ihrouili  ihc cxniR nl Itic  twilliiig^  in/  ti  1> Mpualcd  by  mirianuioui 
dvotntrnllLiri  of  \\vt  perln«uiiuin  mio  two  buiMlta .    Ir>  f  \\*  fibtilts  tic  frp«i«ltd 

Neurofibroma  is  occasionally  diffuse,  following  different  nervx-tninks 
when  it  is  called  a  "  plexiform  neurofibroma."    The  tumors  often  altaii 


FtC-  jG^.— Pkniform  nvurvifihT^niB  of  ihe  plciu^  pudendu  Hnd  ^ichiiidicut.  ociv-rourth  rutural  tire  (after  O 
WcbtrJ      '1  he  whule  m:ifJ  fotim  a  irnnor  wclBhlng  tcvrrBl  poundi^ 

a  boy  twelve  years  old.  the  tumor  involved  the  upper  Hd  of  the  left  eye 
and  the  adjacent  part  of  the  temporal  region  ;  at  the  same  time  it  pene- 
trated deeply  into  the  orbital  cavity.  It  was  first  noticed  when  the  cliild 
was  six  months  old.  The  second  case  was  a  boy  eij^ht  years  old.  The 
tumor  was  soft,  extended  from  a  point  behind  the  right  ear  in  the  direc- 
tion of  the  temporal  region  and  beyond  the  parietal  eminence,  and 
projected  an  inch  beyond  the  surrounding  skin.  The  tumor  in  each 
case  was  composed  of  convoluted  cords  which  contained  remnants  of 
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nenre-fibces.  Scbwam's  ibeath  was  iotart,  cun»e«iucntly  the  tumor 
niDst  hasT  developed  fiiim  the  pciinearium,  with  participation  of  the 
mils  of  the  blood-i-nsris,.  In  ihic  cmly  case  of  pludrom)  neurofibroma 
that  has  ciimc  under  the  writer '»  ob^icn-ation,  the  mmor.  which  occu- 
pied chc  palnur  adc  of  the  hand  and  extended  along  the  bninchcs  of 
the  median  oene  which  supply  the  thumb  and  the  index  fin{^r,  was 
seveni  inches  in  length,  quite  hanl.  and  prcst-nicd  the  characteristic 
convoluted  appearance.  The  tumor  was  exiitpaicd,  and  did  not  return 
after  the  opeiatioa. 

ItagTB^iTi  Hetamorphoaee. — With  ihc  exertion  of  plexiform 
neoroltttfoma.  ben^n  tumors  of  ncnes  do  not  attain  large  size.  After 
they  reach  the  mk  of  a  hemp-seed  or  that  of  a  walnut  they   remain 

sUtionar>-.  They  are  not  much  disposed  to 
regressive  metamorphosis.  Besides  hyaline 
and  myxomatous  degeneration,  no  otiicr 
retrograde  pathological  cliangcs  have  been 
observed.  Tlie  liability  of  a  neuroma  to 
become  transformed  into  a  sarcoma  is 
perhaps  a  little  greater  than  that  of  a  sim- 
ple fibroma,  more  especially  in  cases  in 
which  the  tumor  has  undergone  mjrxoraa- 
tous  degeneration. 

Etiologry. — In  many  instances  neuroma 
appears  as  a  congenital  tumor,  particularly 
the  heterotopic  variety  and  plexiform  neur- 
oma. Pk'xiibrm  neuroma  has  usually  been 
met  with  in  young  persons,  and  the  growth 
of  the  tumor  was  in  most  instances  referred 
to  infancy  or  early  childhoml.  Tlio  heredity  of  neuroma,  like  that  of 
many  other  forms  of  benii^n  iiimors,  is  unquestionable.  The  heredity 
of  multiple  ncurofibromata  is  particularly  well  marked.  Chronic 
inflammatorj-  affections  of  the  nene-sheaths  or  of  tissues  in  close 
proximity  to  nen-e-trunks  is  a  potent  exciting  cause.  The  trau- 
matic influence  in  the  otioloi^y  of  neuroma  is  well  shown  in  the 
case  of  amputation-neuroma.  Wounds  and  contu.sions  may  exert  a 
similar  influence  in  exciting  a  latent  tumor-matrix  to  active  tissue- 
proliferation. 

Symptoms  and  Dia^Dosis. — The  symptoms  produced  by  a  neur- 
oma consist  in  varj-ing  degrees  of  functional  disturbance  of  the.  nerves 
which  are  the  seat  of  the  tumor.  With  the  exception  of  amputation- 
neuroma  and  the  subcutaneous  painful  tubercle,  pain  and  tenderness 
are  not  conspicuous  symptoms  unless  the  tumor  causes  nerve-compres- 


Kic.    jfib, — Fibrom^  iomark>us  lit 
iii«   from  fpcciniFn   shown   lit    Figurt 
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sion,  as  when  the  tumor  is  located  in  a  bony  channel  through  which 
the  nerve  passes.  In  multiple  ncurofibromata  of  the  skin  pain  and  ten- 
derness are  usually  absent.  In  some  cases  in  which  pain  is  absent  it 
can  be  produced  by  pressure.  With  the  exception  of  plexiform  neur- 
oma, the  tumor  is  circumscribed,  encapsulated,  and  movable;  it  is 
smooth,  and  often  is  .spindle-shaped.  In  multiple  neurofibroniata  the 
diagnosis  is  not  difficult,  as  tumors  can  be  felt  in  the  course  of  different 
nerves.  A  plexiform  neuroma  can  be  distinguished  from  an  arterial 
angioma  by  the  size  of  the  tumor,  by  its  undergoing  no  changes  under 
pressure,  by  placing  the  part  in  different  positions,  and  by  the  absence 
of  pulsations  and  bruit. 

Prognosis, — The  prognosis  in  neuroma  is  favorable,  aside  from 
the  liability  of  the  tumor  to  undergo  transformation  into  sarcoma. 
The  tumor  does  not  involve  adjacent  tissues,  and  metastasis  has  never 
been  observed.  In  the  painful  varieties  the  general  health  of  the 
patient  is  often  undermined  by  the  loss  of  sleep  and  by  inadequate 
out-door  exercise.  The  rapid  growth  of  a  neuroma  that  has  been  sta- 
tionary' for  a  long  time  is  a  probable  indication  that  malignant  trans- 
formation has  occurred. 

Treatment. — Operative  treatment  in  multiple  ncurofibromata  is  con- 
traindicated  unless  some  of  the  tumors  should  cause  pain  by  pressure, 
when,  if  accessible,  such  nodules  are  to  be  removed  by  excision. 
Amputation-neuroma  must  be  excised  with  the  surrounding  scar-tissue, 
and  the  section  of  the  nerve  must  be  made  beyond  the  limits  of  the 
disease.  If  the  nerve  above  the  bulbous  tumor  is  enlarged,  it  must  be 
followed  sufficiently  far  and  excised  with  the  tumor  in  order  to  guard 
against  a  recurrence  of  the  neuroma.  A  plexiform  neuroma  must  be 
excised  if  all  parts  of  the  tumor  can  be  reached,  as  eventually  the 
tumor  may  attain  great  size,  and  the  nen,-es  imbedded  in  the  fibrous 
ma.ss  are  destroyed  in  the  course  of  time.  Painful  subcutaneous 
tubercles  should  be  excised.  The  removal  of  circumscribed  tumors 
of  nerve-trunks  must  be  effected  without  dcstroj-ing  the  continuity  of 
the  nerve.  This  can  be  done  wilhout  difficulty  by  enucleation.  After 
the  affected  nerve  has  been  exposed  the  capsule  of  the  tumor  is 
incised  in  the  direction  of  the  nerve-fibres  and  the  tumor  is  enucleated. 
The  writer  recently  removed  from  the  median  nerve  above  the  wrist- 
joint  a  tumor  the  size  of  a  hickory-nut.  The  patient  was  a  girl  twenty 
years  of  age,  and  the  tumor  had  been  growing  for  five  years.  It  was 
centrally  located.  On  the  surface  of  the  tumor  could  be  seen  bundles 
of  nerve-fibres.  The  capsule  of  the  tumor  was  incised  between  the 
visible  ner\-e-fibres.  after  which  the  tumor  was  enucleated  without  diffi- 
culty.    The  nerve-sheath  was  sewed  with  fine  catgut.     The  wound. 
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which  was  sutured  throughout  and  was  then  sealed  with  aseptic  cotton 
and  iodoform  collodion,  healed  by  primary  intention.  The  pain  and 
the  prickling  sensations  which  the  tumor  had  produced  disappeared 
slowly  after  the  operation. 

Topography. 

Multiple  KeuroSbromata. — Superficial  multiple  neuroBbromata  of 
the  skin  have  been  described  in  the  section  on  Fibroma.  The  relation 
of  these  tumors  to  the  nerve-sheath  was  first  pointed  out  by  Reckling- 
hausen. The  deeper  nerves  are  occasionally  the  seat  of  multiple  neuro- 
fibromata  in  which  nearly  all  the  nerves  of  the  body  may  become 
involved.  The  tumors  are  due  to  multiple  matrices  of  fibroblasts  or 
of  fibroblasts  and  neuroblasts. 

Sorzka  does  not  believe  that  the  development  of  multiple  neuro- 
fibromata  is  caused  by  metastasis,  as  has  been  claimed  by  some  authors ; 
he  attributes  them  to  a  congenital  disposition  of  the  nerves,  so  that  the 
tumors  may  appear  simultaneously  or  in  rapid  succession  at  different 
points  independently  of  the  primary  tumor.  In  nearly  all  cases  the 
patients  were  children  or  young  adults. 

Heusinger  records  the  case  of  a  sailor  twenty-three  years  old  in 
whom  all  the  nerves  were  affected  by  numerous  nodular  enlai^ments. 
Not  a  nerve  in  the  entire  body  was  found  normal.  The  enlargements 
were  caused  by  increase  in  the  connective  tissue.  The  axis-cylinders 
were  normal.     There  was  neither  pain  nor  tenderness. 

Prudden  reports  the  case  of  a  girl  twenty-five  years  of  age  who 
during  convalescence  from  variola  became  paraplefjic,  and  during  this 
time  multiple  neuromata  appeared.  At  the  post-mortem  more  than 
a  thousand  tumors  were  found,  affecting  not  only  the  peripheral 
branches  and  the  sympathetic,  but  also  the  cranial  nerves  and  the 
pneumogastric.  Under  the  microscope  these  tumors  showed  an  enor- 
mous increase  of  the  intrafascicular  as  well  as  the  perivascular  con- 
nective-tissue fibres.  The  nerve-fibres  were  not  increa.sed  in  size  or  in 
number.  Only  one  tumor,  in  connection  with  a  branch  of  the  lumbar 
plexus,  contained  within  its  capsule  cells  resembling  ganglion -cells  of 
the  sympathetic  nerve. 

Virchow  collected  thirty  cases  of  multiple  neurofibromata,  which  he 
calls  "general  neuromatosis."  In  one  case  he  found  five  hundred,  in 
others  from  eight  hundred  to  a  thousand,  tumors. 

In  multiple  neurofibromata  operative  treatment  i,';  contraindicated 
unless  one  or  more  of  the  tumors,  occupying  localities  in  which  pain 
from  pressure  is  produced,  are  accessible,  in  which  case  the  tumors 
should  be  excised. 
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Cranial  Nervoe. — The  cranial  nerves  are  frequently  the  seat 
of  neuromata.  If  the  tumor  occupies  that  part  of  a  nerve  which 
passes  through  a  bony  canal,  intense  pain,  usually  diagnosticated  and 
treated  as  neuralgia,  is  the  result.  Sensory  nerves  are  more  fre- 
quently affected  than  motor  nerves.  According  to  Virchow,  among  the 
nerves  of  special  sense  the  acoustic  nerve  is  the  most  frequent  scat  of 
neuroma.  Neuroma  of  the  facial  nerve  is  exceedingly  rare.  Jocqs  col- 
lected sixty-two  cases  of  neuroma  of  the  optic  nerve.  Myxofibroma  is 
the  kind  of  tumor  most  frequently  found  in  this  locality.  Myofibromata 
do  not  extend  to  the  globe,  but  are  apt  to  involve  the  intracranial  por- 
tion of  the  nerve.  They  are  painless  tumors,  but  afl'ect  and  destroy 
vision  at  an  early  stage.  Perls  has  described  a  true  neuroma  of  the 
optic  ner\'e  the  size  of  a  hen's  egg.  The  new  nerve-fibres  were  not 
supplied,  like  the  normal  fibres  of  the  optic  nerve,  with  a  nucleated 
sheath.  The  specimen  showed  also  that  the  new  nerve-fibres  were 
formed,  not  by  coalescence  of  spindle-cells,  but  by  prolongations  of 
the  individual  cells.  Toynbee  reported  several  cases  of  neurofibroma 
of  the  acoustic  nerve,  and  in  ever^'  case  the  tumor  produced  progres- 
sive deafiicss. 

Spinal  Nerves, — The  roots  of  the  spinal  nerves  are  frequentlj'  the 
seat  of  neuroma.  Owing  to  the  depth  of  the  location  of  the  tumor, 
it  is  seldom  recognized  during  life.  Chavasse  reports  a  case  in  which 
the  tumor,  occupying  the  cervical  region,  was  removed  with  a  fatal 
result,  the  patient  dying  of  septic  spinal  meningitis. 

Upper  Extremity. — Neuroma  of  the  axillary  plexus  has  been 
observed  and  has  succes.sfully  been  removed.  The  operation  in  this 
locality  is  difficult,  owing  to  the  proximity  of  the  large  vessels  and  to 
the  number  of  large  nerve-trunks.  The  ulnar,  radial,  and  median 
ner\-es  are  more  favorably  situated  for  the  successful  removal  of  neur- 
omata. The  writer  has  referred  to  a  case  that  came  under  his  observ- 
ation, in  which  the  tumor,  which  involved  the  median  nerve  just  above 
the  wrist,  simulated  ganglion  almost  to  perfection.  A  case  of  plexi- 
form  neuroma  of  two  digital  branches  of  the  same  nerve  has  also  been 
alluded  to  by  the  writer. 

Lower  Extremity. — The  sciatic  nerve  below  its  exit  from  the  pelvis 
is  occasionally  the  seat  of  a  neuroma,  but  is  more  frequently  the  seal 
of  neuro-sarcoma.  Benign  tumors  may  occur  in  any  part  of  its  course, 
and  are  occasionally  multiple  (Fig,  367). 

The  removal  of  tumors  of  a  benign  character  from  large  nerve- 
trunks  calls  for  special  care.  Nn\-c-rescction  is  iiiijuslifiabli-.  The  fvn- 
tinuity  of  the  nerve  must  be  presen-cd.  The  tumor  is  exposed  by  an 
incision  parallel  with  the  nerve;  if  the  tumor  is  centrally  located,  tlic 
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tissue,  new  non-medu Hated  nerve-fibres.  Campbell  de  Morgan  met 
with  a  plexiform  neuroma  of  the  miisculo-spiral  nerve  and  its  branches 
(Fig.  368).  The  patient  was  a  young  lady.  The  tumor,  which  was  not 
painful,  had  undergone  myxomatous  degeneration. 

Plexiform  neuromata  are  painless  tumors  which  grow  slowly,  but 
which  may  attain  large  size.  The  affected  nerves  become  tortuous, 
because  they  increase  in  length  as  well  as  in  circumference.  The  rami- 
fications correspond  with  the  directions  of  the  branches  of  the  nerves 
that  become  successively  involved.  Thorough  exci.'iion  of  the  tumor 
is  the  only  proper  surgical  treatment. 

Vulva. — Neuroma  of  the  vulva  is  a  pathological  curio.sJty.  In  one 
case  reported  by  Simpson  the  tumor  appeared  as  a  painful  nodule  near 
the  urinary  meatus.  Another  case  is  reported  by  Kennedy.  In  this 
case  the  tumor  appeared  as  multiple  subcutaneous  tubercles  exquisitely 
tender  to  touch. 

Prepuce. — A  number  of  authors  have  described  a  very  painful 
recurring  herpes  of  the  prepuce,  which  they  regarded  as  being  of  a 
nature  similar  to  herpes  zoster  (Hebra.  Mauriac,  VerneuiJ,  Kaufmann), 
The  attacks  occur  every  four  or  five  weeks,  are  preceded  by  pain  in  the 
back  and  along  the  thighs,  and  subside  in  the  course  of  a  few  days. 
In  i860,  Vcrneuil  resorted  to  circumcision  in  the  treatment  of  this 
obstinate  affection,  and  effected  a  permanent  cure.  He  found  in  the 
specimen  removed  a  peculiar  form  of  neuroma  (iieurowf  cyli'idriquf 
pUxiforme),  which  in  its  distribution  and  structure  resembled  plexiform 
neuroma. 
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It  is  kss  tbai  My  years  siocc  all  nulignant  tumors  were  induiinl 
HRdef  the  ooe  tenn  "ouononu."     Johannes  Mueller  found  and  de- 
scribed in  $oi»r  ouIi^Mit  tumors  sptndlc-shaped  cells,  but  he  regarded 
^etn  »s  a  xanetj'  of  Gtrdnoou-ccUs.     A  description  of  similar  cells 
w*s  Uter  g>\TCfi  bj-  VAkntin.    Lcbcrt  in  1845  made  these  cells  the  basts 
for   hci  iibfxtpLutic  tumor.     In   1847,  Virchow  introduced    the   term 
**  saiconu."  and  u|)on  a  hUtoIogioil  basis  separated  from   carcinoma 
a  large  j^Hip  of  mali^nAiit  lutnorv    He  asserted  that  the  spindle-cells 
wefv  not  charki:tCTii4ic  c/  Mrcoina.  and  he  called  attention  to  the  dif- 
ferail  K>mt«  ^^  1  MUMllil  n.H'      He  rdied  upon  the  relation  of  cells  to 
the  nrticulunt  in  mJtJBg  a  diflerenlial  diagnosis  between  carcinoma  and 
sarconvL     He  |iUced  special  stirs*  upon  the  absence  of  a  well-marked 
stroma  and  alvev^lar  Kn>upJng  of  the   celK     I'ollin  called   sarcoma 
//luaoiwtf.    RiiivlJletsch  called  attention  to  the  histological  resemblance 
of  sarcoma  tv^  j;Tanutoma.     By  degrees  pathologists  were  brought  to 
admit  that  muK-r  the  tenn  *  sarcoma"  must  be  included  all  malif^ant 
tumors  originatiiii;  llroni  tissue  of  mcsobLoslic  origin.    Carcinoma  repre- 
St'Hts  ihf  m.ilic  't't^f  nmim  <^  tkf  tUsuet  vf  fpiMastic  and  hypohlastit 
tTtiT'"-     SiHwm.i  rrfrrs.  n.'s  tlw  mali^itant  tumors  of  the  tissues  of  tneso- 
Naitii  i'n^it.     As  ihc  i\  [>io.d  tumor-clcmcnt  of  the  former  the  embry- 
onal tpntK-!i,»l  cell  is  avoi^ni/od ;   of  the  latter,  the  embryonal  con- 
nective-li^- 110  cell  is  the  protiityjK;. 

Definition. — S.ir,->'rii,i  is  ait  lUyf-iiitl  proliferation  of  connective-tissue 
cells  t>\*in  ,1  iii.ttrix  .■'"  fibroNasts  of  tvn^cni/al  or  post-nattd  origin. 
This  tiitiiiitinn  .icknowk-d^es  the  connective  tis.sue  as  the  sole  origin 
of  sarconui.  Ilistolojijical  investigations  have  shown  that  sarcoma 
ori^inatinjj  in  the  ditVon'nt  |Mrts  and  organs  always  begins  in  the 
connective  tissue  primarily,  and  that  the  other  tissues  are  involved 
.secondarily — that  is,  by  extension.  Sarcoma  .springs  from  the  subcu- 
taneous or  intemtuscular  connective  tissue,  fascia,  submucous  and 
subserous  connective  tissue,  the  neuroglia  of  the  central  nervous  sys- 
tem, the  lymphoid  tissue,  the  jwriostcum,  the  marrow  of  bone,  and  the 
stroma  of  other  tumors.  Only  the  cartilage  is  exempt  as  a  primary 
starting-point  of  sarcoma.  The  atj-pical  proliferation  of  the  connective- 
tissue  cells  is  evidenced  from  the  fact  that  the  sarcoma-cells  do  not 
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reach  maturity,  and  that  they  invade  the  adjacent  tissues  and  very 
frequently  give  rise  to  metastasis.  VVe  have  already  shown,  in  connec- 
tion with  carcinoma,  that  mature  normal  cells  never  take  an  active  part 
in  thu  formation  of  a  malignant  tumor.  The  same  remarks  apply  to 
the  essential  cause  of  sarcoma.  The  mature  connective  tissue  is  acted 
upon  by  microbic  causes,  and  If  these  causes  are  not  sufficiently  intense 
in  their  action  to  destroy  the  tissue,  it  proliferates  and  forms  granula- 
tion-tissue, of  which  the  different  infective  swellings,  the  granulomata. 
are  composed. 

It  is  impossible  to  explain  satisfactorily  the  origin  of  a  tumor  from 
pre-existing  normal  connective  tissue  without  assuming  the  presence 
of  a  localized  specific  microbic  cause.  It  is  true  that  the  different  forms 
of  sarcoma  resemble  more  closely  chronic  infl.immatory  processes  than 
does  carcinoma,  but  we  are  not  yet,  and  probably  never  will  be,  in 
possession  of  demonstrative  proof  of  the  microbic  origin  of  sarcoma. 
We  are  therefore  forced  to  conclude  that  sarcoma-tissue  is  produced 
from  a  matrix  of  embryonic  connective-tissue  cells  of  congenital  or 
post-natal  origin. 

Of  all  tumors,  sarcoma  probably  develops  more  frequently  from  a 
matrix  of  embrj'onic  connective-tissue  cells  or  fibroblasts  than  any 
other  tumor.  The  matrix  is  composed  of  the  same  kind  of  cells  as 
the  matrix  of  fibroma,  except  that  the  cell-development  was  arrested 
at  an  earlier  stage.  The  cells  of  a  sarcoma  as  compared  with  those 
of  a  fibroma  possess  greater  reproductive  power,  but  do  not  reach  the 
same  degree  of  development,  owing  to  a  more  imperfect  specialization 
of  the  cells  of  which  the  matrix  is  composed.  Every  surgeon  knows 
that  trauma  plays  a  more  important  role  in  the  etiology  of  sarcoma 
than  in  that  of  carcinoma.  The  trauma  in  sarcoma  not  only  acts  as 
an  exciting  cause  in  stimulating  a  latent  matrix  to  active  proliferation, 
but  it  frequently  produces  at  the  same  time  the  essential  cause,  a  post- 
natal matrix  of  granulation-tissue.  It  would  be  difficult  to  explain  satis- 
factorily in  any  other  manner  the  frequent  origin  of  sarcoma  in  inflam- 
matory products  and  at  the  seat  of  a  fracture.  As  the  endothelial  cells 
are  only  a  modified  form  of  connective-tissue  cells,  malignant  endothe- 
lial tumors  will  be  included  among  the  sarcomata. 

Histology  and  HistogeneBiB. — The  presence  of  a  reticulum  in 
sarcoma  was  formerly  denied.  Ackcrmann  and  others  have  shown  that 
a  reticulum  is  always  present.  In  some  specimens  the  stroma  is  well 
marked;  in  others  it  is  so  fine  that  it  is  almost  hidden  by  the  tumor- 
cells.  Teasing  preparations  of  hardened  specimens  shows  the  fibril- 
lated  structure  best.  Ackermann  claims  that  the  reticulum  of  sarcoma 
is  the  product  of  sarcoma-cells.     Schwann  asserted  that  embr>'onal 
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coiuwctive-tiKsiic  cells  elongate  nn<l  break  up  into  fibriltic  until  the  cclb 
are  lost  His  views  were  Mipjiorteif  by  Virchow,  Danders,  and  Kol- 
liker.  Virchow  denied  tlial  fibrilUe  arc  produced  by  the  breaking  op 
erf"  cells.  Liickc  and  Rindfleisch  were  of  the  same  opinion.  The 
origin  of  norin.il  connective  tissue  from  a  bUstenu  was  asserted  bjf 
Bizzozero,  Koiimann,  Valentin,  M,  Schulzc.  and  ilrueckc.  Ackcrraann 
studied  fibrillation  in  siiindlc-ccllcd  sarcoma,  and  observed  that  fibrills 
were  produced  by  splitting;  up  of  the  protoplasm  of  the  cells.  The 
fibrillx  in  sarciim:i  resemble  the  same  structures  in  connective  ti<aiic. 
The  reticular  ^irmnycment  of  the  fibrilla;  has  been  explained  by  union 
occurring  between  projections  of  dilTcrcnt  ceils.  The  meshes  of  litis 
reticulum  become  apparent  when  filled  with  fluid  or  cells.  If  the 
meshes  are  empty,  they  collapse.  A  jelly-like  .'iubstance  is  alwaj'^ 
present  in"  embryonal  connective  tissue,  and  is  always  found  in  the 
connective-tissue  spaces.  This  substance,  which  is  a  mucin-scrum.  can 
be  seen  best  around  transverse  sections  of  fibrilia;.  In  old  {»minn» 
of  the  tumor  this  material  is  scanty,  as  the  fibrillFe  become  more  com- 
pact by  contraction.  Cicatricial  contraction  docs  not  occur  from  loss 
of  substance,  but  from  the  disappearance  of  the  intercellular  substance. 
Many  authors  consider  this  substance,  with  the  fibrill^,  as  one  body 
which  constitutes  the  ccnicnt-substancc.  Biezozero  says  the  stroma  of 
a  sarcoma  is  either  soft,  amorphous,  mucoid,  or  jelly-Hke,  at  times  more 
compact  and  fibrillated. 

The  intercellular  substance  holds  a  relation  to  the  question  of  the 
origin  of  fibrill.v.  If  the  fibrin.-i-  iTi|;;iii.Ui-  from  the  blastema,  they 
form  a  part  of  the  ccniciit-substance;  if  they  are  a  product  of  cells, 
they  are  derivatives  of  these  structures,  which  would  leave  the  mucin- 
serum  only  as  the  proper  cenicnt-substance. 

In  sarcoma  cell-proliferation  takes  place  in  the  immediate  vicinity 
of  blood-vessels,  and  is  controlled  and  influenced  by  them.  Spindle- 
cells  are  formed  in  the  adventitia ;  these  cells  either  cannot  be  distin- 
guished from  the  cells  of  this  part  of  the  vessel-wall  or  they  differ  only 
in  size.  The  cells  either  come  in  direct  contact  with  the  vessel-wall  or 
are  separated  from  it  oidy  by  a  gelatinous  layer.  The  latter  contains 
the  sarcoma-cells,  few  in  number,  imbedded  in  a  fine  net-like  ground- 
substance,  the  wide  meshes  of  which  contain  the  mucin-serum.  There 
grow  into  the  tumor  young  buds  of  capillary  vessels  which  have  imper- 
fect walls  ;  the  cells  arrange  themselves  into  minute  cylinders,  the  cen- 
tres of  which  correspond  with  new  blood-vessels. 

Tlie  intimate  relations  of  the  -Malls  of  ncii'  hlood-vesseh  with  the  paren- 
chyma of  the  tumor  is  the  characteristic  feature  of  sarco""'  4s  sarcoma, 
starting  from  a  central  point,  extends  almo.*  tions. 
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the  resulting  tumor  usually  approaches  a  globular  shape,  unless  at 
some  points  obstacles  to  its  growth  are  presented.  In  organs  where 
the  structure  is  uniform  throughout,  as  in  the  brain,  tumors  grow  in 
a  globular  shape,  while  in  organs  presenting  parallel  arrangement  of 
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the  structures  the  tumor  assumes  an  oblong  shape,  as  is  the  case  in 
muscles  and  long  bones.  In  bone  the  tumor  cither  destroys  the  bone- 
tissue  nr  pushes  the  compact  layer  before  it.  All  these  properties  of 
the  tumor  indicate  the  presence  of  great  tension,  which  can  be  referred 
to  increased  blood -pressure.  This  increased  pressure  can  be  explained 
readily  in  the  case  of  .sarcoma  from  the  presence  of  numerous  and 
dilated  blood-vessels.  In  many  cases  the  tumor  is  compo.sed  largely 
of  new  blood-vessels  with  the  characteristic  cells  interposed  between 
them.  In  the  vascular  variety  of  sarcoma  the  tumor  differs  from  an 
angioma  in  the  greater  amount  of  tissue  which  exists  between  the 
vessels  and  In  the  greater  firmness  of  this  tissue.  In  fibro-sarcoma  the 
vessels  are  scanty,  but  are  gradually  incrca.sed  in  size.  The  vessels  in 
sarcoma  remain   patent  in  the  cut  surface,  as  in  cases  of  papilloma. 
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The  spindle-cell'^  with  a  scant)-  imercelluUr  substance  constitute 
walls  of  the  ncu-  cspillan,'  blood-vessels,  as  was  first  shown  by 
Waldeyer.  In  all  capillar)'  vessels  the  endothelial  cells  arc  preserved. 
In  a  new  sarcomatous  growth  the  vessels  increase  in  size  and  arc  btcr 
pushed  apart  by  the  cellular  elements.  The  walls  are  thin  and  remain 
thin,  so  that  finally  the  lumina  of  the  vessels  appear  to  be  surrounded 
by  only  a  single  layer  of  endothelial  cells  (Fig.  369,  c).  The  circula- 
tion in  the  capillaries  is  active  and  the  blood-pressure  is  considcrabte, 
and,  as  the  walls  arc  wenk,  the  blood-pressure  is  communicated  to  the 
tissues  of  the  tumor,  in  which  e\-ent  the  tumor  pulsates. 

In  all  histological  varieties  of  sarcoma  the  cells  are  characterized 
by  the  existence  of  a  large  nucleus,  which  in  young  tumors  almost 
obscures  the  ccll-protoplasm.  In  the  spindle-cells  the  nucleus  is 
centrally  located  (Fig.  370).     The   giant-cells  are  multinuclcar  (Fig. 


Fig.  370. — Spindlf-cclLi  from  sarcoma  (aficr  Lucke). 

371).  The  cells  vary  greatly  in  size  and  sha[>e,  but  a  certain  uniformity 
is  observed  in  each  tumor.  The  shape  of  the  cell  is  not  only  greatly 
influenced  by  the  structure  of  the  mcsoblastic  tissue  in  which  the  tumor 
originates,  but  also  by  the  ccll-cuvironnicnts.  The  cells  are  often 
moulded  into  different  shapes  by  pressure.  The  .shape  of  the  nucleus 
is  determined  by  the  shape  of  the  cell.  The  nucleus  is  always  clear, 
well-defined,  and  surrounded  by  a  proper  nuclear  membrane.  The  con- 
tents of  the  nucleus  vary  according  to  the  age  of  the  cell.  In  young 
and  rapid-growing  sarcoma  the  contents  are  rich  in  chromatin ;  later 
the  chromatin  is  diminished  and  there  appears  a  beautiful  network  of 
chromatin  threads  that  do  not  readily  absorb  staining  material.  One  or 
two  nucleoli  which  are  deeply  stained  are  always  present.     In  young 
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tumors,  besides  cells,  leucocytes  are  always  present,  but  their  number 
is  usually  limited,  They  are  most  nunicruus  along  the  course  of  blood- 
vessels. Although  the  imperfect  condition  of  the  capillary  walls  would 
appear  to  favor  emigration  of  leuco- 
cytes, the  escape  of  leucocytes  is  limited. 
Leucocytes  are  found  in  abundance  only 
in  young  and  rapid-growing  tumors.  In 
a  specimen  examined  by  Klebs  he  found 
the  large  vessels  of  the  tumor  partly 
closed  by  normal  white  thrombi.  The 
existence  of  the  leucocytes  in  the  tumor 
is  of  short  duration. 

Sarcoma-cells  reproduce  themselves 
by  karyokinesis,  as  was  first  observed 
and  described  by  Van  Henkelem.  The 
same  method  of  cell- reproduction  in 
sarcoma  has  been  studied  by  Aryama 
and  Klebs.  Distinct  alveolation  of  the 
stroma  of  sarcoma  is  observed  only  in 
exceptional  cases. 

Billroth  in  iS6g  introduced  the  term  alveolar  sarcoma,  and  included 
in  this  variety  of  sarcoma  all  tumors  in  which  the  connective-tissue 
stroma  showed  a  reticulated  .structure,  in  the  meshes  of  which  the 
sarcoma-cells  are  arranged  in  groups  {Fig.  372).  He  insists  that  such 
tumors  are  often  wrongly  considered  a,s  carcinomatous  from  the  size 
of  the  cells  and  the  alvcolated  structure  of  the  reticulum.  As  such 
tumors  are  found  in  localities  devoid  of  epithelial  cells,  they  must  be 
classified  with  the  sarcomata.  In  these  cases  the  reticulum  is  composed 
of  the  pre-existing  connective  tissue  of  the  part  in  which  the  tumor 
grows.  A  good  illustration  is  furnished  by  the  malignant  primary 
tumors  of  the  lymphatic  glands.  Although  the  alveolated  structure 
of  the  reticulum  of  some  sarcomatous  tumors  is  undisputed,  the 
arrangement  of  the  cells  in  the  alveoli  is  different  from  that  in  carci- 
noma, in  that  the  cells  are  not  arranged  in  concentric  compact  layers. 
Alveolation  is  observed  most  frequently  in  sarcoma  of  endothelial 
origin. 

Pacinotti  demonstrated  the  existence  of  lymphatics  in  sarcoma  by 
injections  of  asphalt  dissolved  in  chloroform.  Lymphatics  were  found 
both  in  the  parenchyma  and  in  the  capsule  of  such  tumors. 

Morpbology  of  Sarcoma-ceUs. — The  morphology  of  sarcoma-cells 
is  less  uniform  than  that  of  carcinoma-cells.  Many  pathologists,  but 
mure  especially  Rindfleisch,  have  considered  different  forms  of  cells  as 
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belonging  to  the  same  kind,  dilTering  only  in  reference  to  the  degree 
oC  development.  Rindfldsch  beliL-vcd  that  round-cells  are  converted 
into  spindle-cclls,  and  vice  vasa.  Ackcrmann  and  Klebs  have  seen  no 
such  transition.     No  intermediate  forms  have  been  found. 

Histolo^cal  Varieties. — Roiittd-cdled  Sarcoma. — It  is  not  neces- 
sary to  make  a  histological  or  clinical  distinction  between  large  and 
small  round-celled  sarcoma.  Sonic-  tumors  are  composed  exclusively 
of  round  cells,  and  as  these  cells,  according  to  Ackermann,  lack  the 
power  of  fibrillation,  the  tumors  possess  a  minimum  amount  of  inter- 
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cellular  substance,  are  soft,  and  grow  rapidly.  The  appearance  of 
sections  of  round-celled  sarcoma  under  the  microscope  bears  a  strong 
resemblance  to  granulation-tissue,  from  which,  without  the  aid  of  a 
clinical  history,  it  is  difficult  to  distinguish  it  (Fig.  373).  In  some- 
tumors  the  round  cells  arc  scattered  between  the  spindle-cells  and  the 
giant-cells  (Fig.  374).  In  the  genuine  round-celled  sarcoma  starting 
in  tissues  other  than  lymphatic  glands,  the  separate  phases  of  develop- 
ment occur  in  the  .same  order  as  in  spindle-ccllcd  sarcoma,  and  are 
more  accurately  defined  than  in  the  latter.  In  the  first  place,  the  ves- 
sels are  dilated  and  new  ones  are  formed,  which  show  the  same  character 
as  in  spindle-ceiled  sarcoma.  According  to  Khrlich,  the  round  cells 
always  appear  in  close  proximity  to  the  vessel-wall.  The  vesscl-lumina 
are  more  patent,  and  the  walls  of  the  vessels  are  hncd  with  well-devel- 
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oped  ciulotbclu.  The  round  edb  whkh  compote  At 
of  the  new  linuc  arc  dialii^uMdied  by  their  Itrgc  audd 
abundsnt  nupply  of  chnxmtifL  A  sapeifaial  ■""—*■■**■ 
picture  of  an  inflamniator>'  proccu.  A  catdul  examination,  however, 
thorn  that  the  celb  are  arranged  in  rows  along  the  coime  of  Uood- 
vcMcb,  which  pccubar  arrangcmcnl  constitutes  one  of  the  omoC  reBri)le 
dbgnoabc  evidences  of  ibc  chanctrr  and  \-aricty  of  the  tumor.  If 
Ihcw  rows  of  cells  arc  examined  more  carefull}-.  it  becomes  evident 
that  they  are  the  product  uf  conocctn-e-tissuc  proltferaliocL  Vtxy 
frcfjucntly  short  rows  of  four  or  five  quadrangular  oclb  arc  met  with. 
densely  packed,  which  are  joined  on  the  sides  by  Iriangutar  cdis. 
The  cells  in  such  circumstances  lose  their  round  shape  from  mutual 
pfUNurc.  Round  cells  diflcr  from  spindle-cells  in  that  the  cell-seg- 
menlation  by  in<]irect  division  more  speedily  extertds  from  the  nucleus 
to  the  cell- proliferation.  Mitotic  figures  arc  nc\-cr  present.  Between 
the  round  cells  are  found  leucocytes,  which  are  recognized  by  their 
small  and  intensely  stained  nuclei. 

SpindU-celUd  Sarcoma. — This  is  the  "  fibro-plastic  tumor  "  of  Lebert, 
the  "  f;isciculatcd  sarcoma"  of  Comil  and  Ranvier,  the  "  recurrent 
fibroid"  of  Paget.  The  subdivision  into  small  and  large  spindle-celled 
sarcoma  is  .sujxirlluous;  the  difference  is  simply  one  regarding  the  size 
of  the  cells,  iht  structure  of  the  tumors  representing  these  varieties 
bcinf!  ihc  same.  Spindlc-cclled  sarcomata  are  the  commonest  of  this 
({roup  of  tumors,  and  are  found  most  frequently  in  dense  fibrous  tissues. 
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such  as  the  skin,  the  periosteum,  and  the  sheaths  of  muscles.  The  inter- 
cellular substance  is  very  variable ;  in  some  cases  the  tumor  is  com- 
posed almost  exclusively  of  cells;  in  others  the  stroma  is  so  copious 
as  to  justify  the  name  fibrosarcoma  or  fasctctilatiii  sarcowa— terms 
which  arc   frequently   used  in   the  designation  of  hard  sarcomatous 
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tumors.     The  cells  are  frequently  arranged  in  fascicles  which  surround 

the  blood-vessels.     The  spindle  shape  of  the  cells  can  be  shown  best 
in  separating  the  cells  from  hardened  specimens  by  teasing.     In  sec- 
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ccllj  c,  lljl  endoLhcliutn'likecell 

tions  the  shape  of  the  cells  will  depend  on  the  direction  of  the  section. 
Cells  that  are  cut  transversely  appear  as  round  or  oblong  nucleated 
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cells;  if  the  section  is  made  oblique,  the  cells  appear  ovoid,  and  the 
spindle  shape  is  preserved  only  if  the  cut  falls  parallel  with  the  cells  (Fig. 
375).     The  spindles  interlace  in  bundles  at  somewhat  obtuse  angles. 
35 
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The  large  sptndle-cell  is  three  or  four  times  larger  than  the  small  ceU%| 
and  some  of  the  cells  frequently  show  a  number  of  terminal  prolonga- 
tions (Fig.  3/6). 

Another  variety  of  sarcoma-cell,  differing  from  spindle-celled  sar- 
coma only  in  thai  the  terminations  of  the  spindles  are  more  obtuse,  has 
been  described  by  D.J.  Hamilton  under  the  name  of " oat-seed-like 
spindle-celled  sarcoma"  (Fig.  377).  The  reticulum  is  composed  of 
connective-tissue  fibrils  and  the  fibrillated  prolongations  of  the  spindles. 
The  spindle-cells  possess  the  maximum  power  of  fibrillation.  In  sec- 
tions in  which  the  cells  have  been  brushed  out  the  reticular  spaces  are 
not  empty,  as  in  carcinoma,  but  contain  a  network  of  the  finest  fibrils. 
The  large  spindle-celled  sarcoma  is  usually  softer  than  tumors  com- 
posed of  small  spindle-cells.  Spindle-celled  sarcoma  grows  less 
rapidly  than  tumors  composed  of  other  histological  varieties  of  cells. 
The  degree  of  malignancy  is  determined  by  the  abundance  of  the 
stroma.  If  the  connective-tissue  .stroma  is  well  developed,  the  tumor 
is  hard  and  grows  slowly;  if  tlie  stroma  is  scantj',  the  tumor  is  corre- 
spondingly soft  and  more  malignant. 

Giaiit-cctlcd  Sarcoma. — This  tumor  consists  of  various  forms  of  cells, 
of  which  tile  large,  many-nucleated  cell,  resembling  the  myeloplaqucs 
or  osteoclasts  in  the  bone,  is  the  prototype.  Giant-celled  sarcoma 
arises  pre-eminently  from  bone  (Fig.  378),  but  similar  tumors  are  also 


Fic,  }7B- — Gunt-^cHed  urcoma  from  npperin* ;  X  33°  (nftcr  Peril). 

found  in  other  tissues.  In  bone,  giant-cells,  the  "  myeloplaques  "  of 
Robin,  are  found  in  a  normal  condition.  According  to  KoUilcer.  these 
cells  act  the  part  of  osteoclasts,  or  bone-destroyers.  In  connection 
with  bone  giant-ccIIed  sarcomata  occur  as  tumors  which  arc  clinically 
very  different  from  one  another.  The  periosteal  form  is  most  frequently 
found  in  the  alveolar  sockets  of  the  teeth  (epulis),  where  the  tumors 
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manifest  the  lowest  degree  of  malignancy.  The  myelogenous  form  is 
productive  of  early  metastasis — an  occurrence  which  often  takes  place 
before  the  primarj'  tumor  is  detected.  The  so-called  '"  malignant  epulis  " 
is  composed  mostly  of  spindlc-cells  (and  between  them,  here  and  there, 
a  giant-cell  with  multiple  nuclei  in  the  centre  of  the  cells)  and  round- 
cells  (Fig.  379).     If  such  a  tumor  is  carefully  examined,  it  will  be  seen 


FiC-  379^ — Sjtrcamittouf  rpalkT  ><  ^Bo  ISuitn^bl  Ctinic,  Uuih  Mcdic;<l  Callcge.  Chtcaga) :  A,*mA\i  mmd  ndl*; 
^,  ipind1c-ctn«  H  c ,  f ,  tiant-et\\\  ^  >/,  J,  blOi>d'VUKla- 


that  the  giant-cells  are  derived  from  the  bone ;  hence  it  is  easily  under- 
stood th.it  a  local  recurrence  can  be  prevented  only  by  removing  with 
tlio  diseased  gingiva  the  superficial  portion  of  the  bone  where  the 
tumor  is  attached.  Another  diagnostic  sign  may  be  mentioned,  the 
brownish  color  of  the  tumor-tissue— an  appearance  which  charac- 
teri.-.es  all  giant-celled  sarcomata.  The  greater  danger  which  attaches 
to  the  central  or  myelogenous  form  consists  in  the  greater  vascularity 
of  the  tumors,  as  within  them  the  vessels  undergo  an  astonishing 
degree  of  development  and  dilatation.  The  arteries  arc  frequently  so 
numerous  and  .<:o  large,  and  their  walls  are  so  thin,  that  the  pulsations 
are  imparted  to  the  tumor-tissue.  Other  tumors  of  the  same  kind  have 
undergone  angiomatous  degeneration  to  such  an  extent  that  they  are 
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often  mistaken  for  blood-cyst<i,  and  their  true  nature  can  often  be  ascer- 
tained Only  by  the  aid  of  the  microscope.  The  great  vascularity  of 
these  tumors  makes  a  diagnosis  between  ancui^'sm  of  bone  and  sar- 
coma difficult.  Distinguished  surgeons  have  ligatcd  large  arteries  on 
the  proximal  side  on  the  supposition  that  the  pulsating  tumor  was 
an  aneurysm,  when  the  subsequent  clinical  histor>'  revealed  the  sar- 
comatous nature  df  the  tumor. 

During  the  carlieit  .itagc  of  the  tumor  no  swelling  of  the   bone  can 
be  detecttrd,  th«  ]>ain  'v^  slight,  and  tenderness  is  frequently   wanting. 
If  the  b(itie  it  i>]k:iic(I  at  this  stige,  its  interior  presents  the  appearances 
of  a  hemorrhagic  focus.     The  blood  in  some  parts  is  fluid,  in   others 
coagulated.     More  important  from  a  diagnostic  standpoint  U  the  absorp- 
tion of  bone,  if  siich  has  already  taken  place.     If  considerable  of  the 
bone  has  been  removed  by  absorption,  or  if  perforation  has  already 
taken  pince.  the  diagnosis  no  longer  remains  doubtful.     The  earh'cst 
stages  of  ihe  devolopment  of  myeloid  sarcoma  consist  of  dilaUition  of 
the  medullary  vessels  in  the  immediate  vicinity  of  the  tumor-matrix, 
followed   by  active  cell -proliferation.     Sections   of  the  tumor  show   a 
variety  of  color ;  some  parts  of  the  cut  surface  are  dark  red,  brownish, 
or  yellow ;  others  are  of  a  pearly  whiteness.     The  brownish-red  spots 
which  appear  isolated  and  scattered  through  the  substance  of  the  tumor 
are  most  characteristic.     Some  tumors  contain  cysts  with  clear  con- 
tents.    The  white  part.s  of  the  tumor  are  frequently  dotted  with  small 
pigmented  points.     All  these  different  parts  of  the  tumor  correspond 
with  definite  histological  changes.    In  the  red  patches  the  blood-vessels 
have  undergone  the  greatest  degree  of  dilatation.     In  the  brown  spots 
the  cells  arc  pigmented  with  the  coloring  material  of  the  blood.     In 
the  white  portions  of  the  tumor  the  blood-vessels  are  scanty  and  the 
tumor-tissue  is  composed  largely  of  spindle-cells. 

The  nuclei  of  giant-cells,  like  those  in  other  forms  of  sarcoma,  have 
a  granular  structure.  They  arc  surrounded  by  a  nuclear  membrane, 
and  they  contain  often  large  nucleoli  of  a  homogeneous  structure; 
others  can  be  considered  as  compound  or  giant-nuclei. 

From  a  histological  point  of  view  two  kinds  of  giant-cells  are  found 
in  sarcoma.  In  one  kind  the  cells  appear  as  aggregations  of  nuclei,  in 
the  interior  of  which  a  well-defined  nuclear  space  may  be  seen  occupied 
by  nucleoli  which  lie  free  in  the  space  or  are  imbedded  in  a  somewhat 
clearer  granular  ground-substance;  in  the  other  form  proliferating 
nuclei  are  found  within  the  nuclear  membrane.  The  giant-cells  cnnnot 
be  considered  as  a  further  development  of  the  normal  giant-cells,  as 
they  are  found  in  localities  where  the  Litter  arc  absent.  In  a  case  of 
primary  sarcoma  of  the  epistropheus  and  secondary  aneurysm  of  the 
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vertebral  artery,  quoted  elsewhere  in  detail,  Klebs  was  able  to  trace 
the  origin  of  giant-cells  to  osteoblasts  in  the  decalcified  bone 
specimen. 

Van  Henkelem  claims  that  sarcoma-cells  cannot  produce  mature 
tissue,  and  that  in  this  respect  they  dift'er  from  ordinarj'  embryonal 
connective-tissue  cells.  This  function,  however,  is  not  entirely  wanting, 
but  is  greatly  diminished.  In  epulis  this  tissue-transformation  is  seen 
to  a  certain  extent,  as  most  of  the  sarcoma-cells  are  converted  into 
tissue  of  a  higher  physiological  type,  and  in  periosteal  sarcoma  new 
bone  is  frequently  found  as  one  of  the  constituents  of  the  tumor.  The 
giant-cells  are  endowed  with  fibrillating  power,  in  this  respect  being 
closely  allied  to  the  fibroplastic  cells;  this  function  explains  the  more 
benignant  character  of  giant-celled  as  compared  with  round*celled  sar- 
coma. Arnold  found  in  tumors  giant-celts  surrounded  by  small 
spindle-cells. 

Destruction  of  giant-cells  by  fibrillation  may  be  seen  in  the  oldest 
portions  of  tumors.  In  giant-celled  sarcoma  there  may  always  be 
found  spindle-cells  in  greater  or  lesser  abundance. 

Mivi'd-cc-U  Sareiwia. — In  mixed-cell  sarcoma  none  of  the  cells  which 
have  been  described  are  found  as  the  exclusive  tumor-elements.  Pure 
round-celled  and  spindle-celled  sarcomata  are  not  infrequent.  In  the 
remaining  sarcomatous  tumors  there  is  a  mingling  of  spindle-cells, 
round  cells,  and  giant-cells  in  varying  proportions.  Such  a  tumor  is 
shown  in  Figure  379. 

Mixed-cell  sarcoma  is  found  most  frequently  in  myeloid  and  peri- 
osteal sarcomata.  The  degree  of  malignancy  of  such  tumors  depends 
on  the  preponderance  of  non-fibril lating  tumor-elements.  In  the  mo.st 
benign  forms  the  fibrillating  cells  are  present  in  abundance,  the  tumor 
is  hard  and  of  slow  growth,  while  the  reverse  histological  structure 
results  in  opposite  conditions  which  determine  greater  malignancy. 

Melano-sarcoma. — Pigmented  sarcomata.  \\'hich  form  a  distinct  and 
separate  group  of  tumors,  surpass  any  other  histological  form  of 
sarcoma  in  malignancy.  These  tumors  are  characterised  by  early 
regional  and  general  dissemination.  The  primary  tumor  is  always 
found  in  tissues  which,  in  a  normal  state,  contain  pigment;  hence  the 
tumors  occur  most  frequently  in  the  skin  and  the  eye.  Melano-sarco- 
mata  are  particularly  prone  to  develop  in  pigmented  warts  and  moles. 
If  the  primary  tumor  occurs  in  tissues  in  which,  in  a  normal  condition, 
pigment  material  is  absent,  wc  must  assume  the  presence  of  pigmented 
cells  deposited  in  the  tissues  by  errors  of  development — that  is,  the 
existence  of  a  matrix  of  pigmented  cells.  The  pigment  is  not  derived 
from  the  coloring  material  of  the  blood,  as  was  formerly  supposed,  as 


Ncnski  has  shown  the  pnritciicc  iti  the  pigment  material  of  sulphur. 
which  is  K  constituent  of  some  of  the  mesoblastic  tissues.  It  is  possible 
th.it  inm  may  take  a  pari  in  the  pigmcniation,  bul  this  su|>position  is 
imprDbablc.  Dressier  found  iron  in  the  coloring  matcriiil  melaniK. 
Kinclfleisch  was  quite  positive  that  the  melanin  is  deriv<:d  from  the 
hcniatin  of  the  red  biootl-corpuscles.  Kolacuck.  who  m.tdc  a  careful 
study  of  eight  cases  of  melanotic  tumors  with  a  view  cX  asccrt-iining 
the  source  of  melanin,  mainMins  that  it  Ls  not  produced  by  mct^ibolic 
activity  of  cells,  but  is  derivcil  from  the  coloring  material  of  ihc  blood. 
Gusscnbauer  claimed  that  thrombosis  is  the  cause  of  pigmentation  in 
tumors,  but  this  position  is  no  longer  tenable  Virchow  was  the  first 
to  show  that  the  pigmented  cells  arc  first  stained  diffusely  a  yellow 
color,  and  that  the  pigment-granulics  form  later.     Eiaelt  found  that  the 


Fl'k-  3Aa— CfUi  rmm  rneltno'tArr.tmn  if^kLn  :  X  ;to(ar>eT  Kirs:  aiul  S<}imnrlV  Tht  pn<1D|'1»«m  uX  itte 
Uri*  citAkir-cBlU  \\  Allecl  w4ltl  nii<  H^*'!*!'^  ^^  t"£<ii">^  mAlcn.il,  folh^l  Lhc  tcUt  atipear  lU  llbiU^Rli  Ihey  vrciv 
Cbvvrffil  wirh  4  thin  film  of  cojl-diul 

pigment  material  which  is  chniinatcd  through  the  urine  in  persons 
suflering  from  mclano-sarcoma  is  identical  with  the  coloring  material 
of  the  blood. 

In  Op|>cnhcimer's  ca-ie.  studied  by  Ncnuki.  the  epithelial  cells  in  the 
kidneys  and  alveoh  of  the  lungs  were  stained  yellow.  The  pigmented 
cells  receive  their  material  from  the  tissue-juices.  A  few  years  ago 
Lanz  injected  an  emulsion  of  fragments  of  melanotic  tumors  of  the 
skin,  brain,  liver,  and  spleen  of  a  man  into  the  spleen  of  a  guinea-pi^. 
The  health  of  the  animal  was  not  at  once  allccled,  but  it  died  six 
weeks  later  wrlh  an  accumulation  of  pigment  in  almost  ever)'  part  of 
its  body,  so  that  Lanz  felt  assured  there  was  a  new  formation  of  pig- 
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ment  The  presence  of  pigmented  cells  of  normal  or  abnormal  origin 
is  essential  for  the  occurrence  of  melano-sarcoma.  The  tumor-growth 
takes  place  by  proliferation  of  pijjrneiited  cells.  Pigmentation  of  the 
tumor-cells  follows  the  course  of  blood-vessels,  but  is  irregularly  dis- 
tributed through  the  tumor-tissue  (FiEJ.  380). 

The  unequal  distribution  of  the  pigment  is  particularly  well  marked 
in  the  metastatic  tumors.  The  pigmented  cells  are  the  carriers  of  the 
coloring  material.  The  cut  surface  of  melanotic  tumors  presents  often 
almost  a  black  appearance,  and  shows  certain  parts  of  the  tumor  more 
deeply  stained  than  others.  The  metastatic  tumors  closely  resemble 
the  primary  tumor  so  far  as  the  pigmentation  is  concerned.  Pigmented 
sarcoma-cells  do  not  fibrillate,  which  fact  explains  the  great  malignancy 
of  melanotic  sarcoma.  The  fibroplastic  part  of  such  tumors  is  always 
composed  of  spindle-cells  which  are  not  pigmented. 

Alveolar  Sarcoma. — In  alveolar  sarcoma,  as  has  been  stated  pre- 
viously, the  reticulum  of  the  tumor  is  composed  of  a  meshwork  of 
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raikon  of  specimen. 

delicate  fibres  of  connective  tissue,  in   the  spaces  of  wliicli  arc  fiJUiiiJ 
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man^  to  ihc  density  of  cartilage.  On  scclimi  itic  ^iirf.icc  presents  an 
alveolar  structure,  but  seldom  regular,  to  w1ik1i.  hi  Jiliijlion  to  tjreiit  vas- 
cularity, occasionally  blood-cysts  and  hcmorrhnpCT  impart  a  varicyated 
appearance  Under  the  microscope  anj;ii>-%,\fViMlMla  present  usually 
a  reticulated,  seldom  an  alveolar,  struclure  \V\^.  iS-'l-    Tl'e  >-flls  are 
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arranged  in  the  form  of  strands  corresponding  with  the  blood-vessels 
located  in  their  centre;  if  the  vessels  do  not  contain  blood,  the  tumor 
simulates  carcinoma.  The  cells,  which  are  epithelioid  in  shape  and  are 
normally  multinuclear,  often  show  prolongations,  and  their  margins  are 
not  so  sharply  defined  from  the  ground-substance  as  in  carcinoma. 

The  ground-substance  is  composed  of  all  possible  forms  of  con- 
nective tissue — homogeneous,  granular,  myxomatous,  cellular,  and 
fibrillary.  The  vessels  are  numerous,  large,  and  always  capillary,  and 
the  intercellular  tissue  is  scanty,  imparting  to  the  structure  an  angioma- 
tous appearance.  In  many  forms  the  cells  are  closely  grouped  around 
the  vessels,  as  if  they  were  developed  in  their  wall  and  had  closed 
sheaths  around  them.  The  masses  of  cells  thus  formed,  with  a  blood- 
vessel for  a  centre,  may  be  packed  closely  together  in  long  strings  with 
more  or  less  frequent  anastomoses,  or  they  may  be  arranged  in  rounded 
groups,  giving  the  tumor  an  alveolar  appearance.  Sometimes  the  walls 
of  the  blood-vessels  and  the  adjacent  tissues,  in  these  as  in  other  forms 
of  tumors,  undergo  hyaline  degeneration,  giving  to  the  whole  or  to 
parts  of  the  tumor  a  more  or  less  gelatinous  appearance. 


Angio-sarcomata   are  quite  rare,  and  are  most    frequently  found 
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aoou      le  Itead.    In  46  out  of  60  cases  this  part  of  the  body  was  aflfected, 

1  the  only  case  which  came  under  the  writer's  observation  the  tumor 

iirnlired  (he  skin  over  the  frontal  bone,  at  a  point  near  the  hairj-  scalp. 

mann  saw  a  cast  of  anglo-sarcoma  of  the  corpora  cavernosa  of 

nis.     The  growth  of  the  tumor  is  slow.     Recurrence  after  excis- 

rapid.     Only  in  five  cases  did  the  tumor  give  rise  to  metastasis. 

^ndothdiomatoiis   Sarcoma. — It   is    very   probable    that   in    angio- 

coma  the  angioblasts  take  an  active  part  in  the  production  of  the 

lor,  in  which  event  this  tumor   should  be  classified  with  the  sar- 

ita  of  endothelial  origin.     Malignant  tumors  which  .spnng   from 

ices  of  embryonal  endothelial  cells  are  sarcomata.     The  structure 

'ascularization  of  endotheliomatous  sarcoma  (Fig.  383),  as  seen  in 

..imary  malignant  tumors  of  the  serous  membranes,  are  almost  identical 

sarcoma  of  connective-tissue  origin.     The  cells  are  round,  oval, 

lO  sometimes  cylindrical  or  cuboidal,  the  latter  modifications  in  shape 

:urring  in  consequence  of  pressure.     The  connective-tissue  stroma 

more  abundant  than  in  round-celled  sarcoma,  and  is  packed  more 

nsely  in  the  stro ma-spaces. 

R.  Volkmann,  on  the  basis  of  54  cases  of  endothelioma,  believes  that 
these  tumors  arc  of  me^obListic  origin,  and  that  ahhongh  they  resemble 
in  many  respects  sarconta  they  should  be  classified  separately. 

Endotheliomatous  sarcoma  not  infrequently  contains  cholesterin- 
crystals.  The  tumor,  which  may  be  nodular  and  of  considerable  size, 
or  multiple,  is  found  most  frequently  in  the  pleura,  the  peritoneum,  the 
pia  mater,  the  ovary,  the  testicle,  the  lymphatic  glands,  and  the  brain. 
Nepvue  describes  an  endothelial  sarcoma  of  the  pleura  in  a  child 
seven  years  of  age,  the  tumor  simulating  pyothorax.  The  tumor  was 
the  size  of  an  adult's  head,  and  displaced  the  lung.  Exploratory  punc- 
ture made  the  diagnosis  of  a  solid  tumor  possible,  and  no  operation 
was  undertaken. 

Gliotna. — Sarcoma  of  the  connective  tissue  of  the  central  nervous 
system,  the  neuroglia,  is  called  "  glioma."     It  is  the  most  frequent  of  all 

brain-tumors.  The  tumor  is  composed 
of  small  round  or  ova!  celts  in  a  mesh- 
work  of  exceedingly  delicate  fibrillje 
(F'g'  384).  In  some  cases  the  tumor- 
cells  are  spider-like  (Fig.  385).  The 
quantitative  relation  of  cells  to  the  fibril- 
lated  reticulum  varies  greatly,  and,  as 
Miura  pointed  out,  the  cells  may  be 
more  abundant  at  the  margin  of  the 
tumor.     In  exceptional  cases  the  cells  assume  a  spindle  shape. 


FrCr  3S4.— Glioma  or  ilie  corpora  quadrigeni' 
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Owing  to  the  delicate  structure  of  the  reticulum  and  its  great  vas- 
cularity, glioma  is  a  soft  tumor,  and  when  centrally  located  in  the  brain 
is  globular  in  shape.  Gliomata  sometimes  have  a  well-defined  border, 
but  more  frequently  it  is  impossible  to  determine  where  the  tumor 
ends  and  the  healthy  tissue  begins.  They  are  foimil  most  frequently 
in  the  posterior  segment  of  the  lateral  ventricles,  but  they  may  occur  in 
any  part  of  the  brain  and  spinal  cord,  and  not  infrequently  they  attain 


Fre.  1I5.— GlionutDUi  tumur  dF  Ihc  hnifi.  from  a  boy  ;  x  ?sc  fnftcr  D,  J    Hamiltan)?  d.  Mond-veuvl*; 

I,  spidct-rcll  wuh  li^mLIc  nucleus  -,  t,  imall  fouuU  cclL. 


the  size  of  a  fist  or  a  child's  head  before  death  ensues.  The  tumor  is 
grayish-white  in  color,  with  reddish-pink  lines  indicating  the  location 
of  the  blood-vessels.     Klebs  and  Bertheau  insist  that  the  nerve-cells 


been  found  in  the  spinal  cord  l^*  diflcrcnt  ohsen-crs.  and  in  the  acoustic 
BcnT  b^-  Virdtaw.  Gbotiu  of  the  retina  b  an  ailcction  of  childhood. 
In  tiK  GUd  rqwrted  the  ages  of  the  children  vtned  from  two  to  four 
yonnk  TW  tomors  often  extend  along  the  opbc  ncn^c  and  funn  large 
KtmtMftar  tumors.  Recurrence  after  enucleation  of  the  eyeball  is 
iR^untt.  FVom  I)m  ortiit  the  tumor  fTequcntly  extends  to  the  cranial 
OfcXTly.  cMter  alone  the  opbc  ncrx-e  or  through  the  ortnal  fissure.  As 
a  lK4cr[<<iif»:  tumor  gliiinM  has  been  Kiund  in  cxccplion:il  cascs  in  the 
(Avlnrj-.  the  mai>\  ami  the  testicle.  Knapp  repoftcd  ihc  first  case  in 
«  h^'tt  the  tumvtr  i^v  rise  to  metastasis.  Siniibr  cases  have  »nce  been 
Rivwtvd  1^  Sc)lies»<«emBscus,  Hofmann.  Rusconi,  BiztDcero,  Dresch- 
M«i.  NeOentlL  mkI  HeymmB  and  Fiedler. 

HeWrnch  repotted  «  case  of  congenital  glioma  of  both  rctin.-c 
KbMtMir  ltctK\«s  that  glioma  of  the  rrtm.-i  t)e\vlops  from  nests  of 
mcMUMIk  cells  (Kmh  the  vitreous  boc^-  thAt  tiil  to  undergo  complete 
dr\vV«|tmeM,  ami  fi\%m  which  the  tumor  subsequently  lakes  its  origin. 

f>mmmmm.-^^sammiMiM  k.  an  endothelial  growth  of  the  en\-elope(^H 
^'f  the  hn^  that  was  first  dc«T*ed  b>*  Virchow  as  a  separate  tumor?^^ 
.■^hK^^M^Jh  ih**  tunnw  lacks  the  clinical  features  of  sarcoma.  Mrchow 


SARCOMA. 


557 


included  it  with  the  sarcomata.  Sutton  refers  it  to  an  epithelial  matrix 
in  the  villous  processes  of  the  choroid  plexus ;  but  as  it  is  found  more  fre- 
quently in  localities  where  there  are  normally  no  epithelial  cells,  it  is 
advisable  to  include  it  among  the  connective-tissue  type  of  tumors. 
The  tumor  is  composed  of  onion-like  cell-masses  separated  by  a  stroma 
of  connective  tissue.  These  concentric  bodies  consist  of  endothclium- 
like  cell-nests  arranged  around  blood-vessels,  which  in  the  course  of 
time  become  infiltrated  with  calcareous  salts.  The  relation  of  the 
tumor-tissue  to  blood-vessels  is  well  shown  in   Figure  387. 


tOv 


■^ 


^^ 


m 


=&'- 


fy 


Fic.  387,— Pummoina  Irein  chorDid  piciui :  X  V"  (aArr  D  J   Hamilton) :  u.  bnmehlns  vcHcli  witb  Ibe 
Kll-»l-1lke  bodlo  upon  [hen  ;  i,  ccll-nciim  ulcificd. 


It  was  first  believed  that  the  dura  mater  was  the  favorite  seat  of 
psammoma,  but  more  extended  observations  have  shown  that  it  occurs 
most  frequently  in  the  choroid  plexus  and  in  the  ventricles  of  the 
brain.  Progressive  growth  of  the  tumor  is  arrested  by  fatty  degen- 
eration of  the  tumor-cells  and  by  calcification.  The  tumors,  which 
usually  vary  in  size  from  a  pea  to  that  of  a  walnut,  are  often  sym- 
metrical, occupying  in  the  brain  the  same  location  on  both  sides. 
In  the  lateral  ventricles  a  tumor  of  fair  size  may  not  give  rise  to 
any  symptoms ;  in  other  cases  it  has  caused  cerebral  disturbances 
of  different  kinds,  and  focal  symptoms  which  pointed  to  the  loca- 
tion of  the  tumor.  If  the  tumor  does  not  undergo  calcification,  its 
growth  is  progressive,  and  it  eventually  destroys  the  life  of  the 
patient. 

Psammoma  of  the  spinal  membranes  is  very  rare.  The  clinical  his- 
tory of  all  such  cases  has  been  one  of  slow  progressive  paralysis  and 
death. 


mkuUioi,  dK  Kfn<  n>a>fL»Mit  acbiH^  of  Ac  odk. 
vaKubrtuiKM  vl  «an«au  nada  iJk  tmpor  tabic  sd 
«vc  dq[«fientiv«  dnages.     Fatty 
Aoilioa  w  only  obtcfved  is  pwim—m.   Tbc 
dcgcneratioa  M  other  jib«iirbed  or,  hy  the  adiitinw  of 
M  ■  tufbU  Au»d  wfatcb  occiyic*  qaon  wnvoidDd  bjr 
formbs  cyM*  M-ithout  ■  proper  cyM-«nIL 

TIm;  imperfect  devdopoicnt  of  the  wiDs  of 
CAuac  «r  frequent  hcmorrfaigca  into  the  uAMmae  tJ  tlic 
thr  blorxt  either  coaguUte*.  U  ilworbed.  or 


•  tfe 


fix    ■■<  -'Mtii-inaiuiia  il*i>iiHiiii4iii  In  unDnu.    •  ti  I'luitlisI  Citi»<.  K<»ii  Mx»i*l  Collici,  Ckb 


Tliu  Htnlnini;  of  llic  ti?i!iuc!<  of  Hit:  [uiiior  iii  the  vicinity  'jf  rupturoc 
ai|)llliiriL'H  in  one  of  the  chnractcmtic  rr:Uure>  of  most  of  the  sarcoma- 
toun  niowths.     Thf  li.ihitity  In  hcinoi-rha^c  is  incrca-fcd  by  the  cxlcr 
itii)n  of  fiitty  <lt'^iriicr;itii»n  to  the  iMpilhry  walU.     If  the  hcniorrhn[;i'  id 
cojiloiii,  the  tiim(jr>tiN<iuc  is  coniiiret-i-U  by  the  cxlravasatcd  Wood,  anc 
n  bluod-cyitl  fornu,  which  fmiucntly  adds  to  the  dilhculty  in  diagnosis 
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The  sudden  increase  in  the  size  and  tension  of  the  tumor  should  lead 
to  the  suspicion  that  a  free  hemorrhage  has  taken  place  into  the  sub- 
stance of  the  tumor.  In  subcutaneous  sarcomata  this  accident  is  often 
announced  a  day  or  two  later  by  discoloration  of  the  skin,  Hyaline 
degeneration  is  not  as  frequently  observed  in  sarcoma  as  in  carcinoma. 
Myxomatous  degeneration  is  of  frequent  occurrence  in  sarcoma. 
The  myxomatous  degeneration,  as  seen  in  Figure  388,  begins  at  dif- 
ferent points  at  the  same  time,  usually  in  the  oldest  parts  of  the  tumor. 
when,  by  confluence  of  the  spaces,  a  large  territory  of  myxomatous 
tissue  is  formed.  Both  stroma  and  cells  undergo  this  change,  but  the 
blood-vessels  remain  intact  for  a  long  time  (Fig.  3R9).     In  myxo-sar- 


<rr<'' 


Fic.  J*a- — Myicimllou*  cavily  In  Ihc  cchirc  ol  a  ^arcomniom  tumor:  '''  'r  (after  D,  J.  Himillrm): 
<<,  BuE»EdnCF  of  the  mmfH  as  yet  unaifetlcd  miiVi  the  dcgd^crdtiun .  h,  ihc  ctear  iiiyxomuaus  purl .  «.  k  vcki> : 
r/,  aa  artery  in  itie  mlUtt  ur  Ihc  mucvjd 


coma  the  cells  become  macerated  in  the  sero-mucin — several  delicate 
processes  which  form  a  network  in  the  meshes  of  which  the  myxoma- 
tous material  is  deposited — and  the  tis.-iucs  assume  the  appearance  of 
what  was  formerly  called  "  net-cell  sarcoma."  With  the  myxomatous 
degeneration  the  tumor  becomes  softer,  and  a  sense  of  fluctuation  is  felt 
on  palpation  if  ihe  degeneration  has  become  exten.sivc. 

Caseation  has  been  observed  in  sarcoma  as  anotlter  form  of  regres- 
sive metamorphosis.  It  begins  in  different  parts  of  the  tumor  at  the 
same  time,  and  by  the  coalescence  of  dilTerent  foci  large  cavities  filled 
with  cheesy  material  are  formed.     It  is  questionable  if  such  a  regres- 


ioB>:  <.  the  b1g«  of  tlw  Dunvr,  #,  the  l>rAj>chiixt  ^b  lyinf  i*t  tf»  ck*r  aiMOHd. 

able  that   future  investigations  will  show  that  caseation   in  satcoma 
follows  in  consequence  of  infection  with  tubercle  bacilli. 

Ulceration  and  sloughing  take  place  as  soon  as  the  tumor,  by 
iiivasion  and  pressure,  reaches  a  free  surface.  The  sloughing  is  often 
very  extensive,  attended  by  a  foul-smelling  di.scharge  caused  by  infec- 
tion with  putrefactive  microbes.  Sloughing  of  the  skin  relieves  the 
tension,  and  the  tumor-tissue  projects  beyond  the  surface  defect  in  the 
form  of  fungous  masses,  furnishing  a  good  representation  of  what  was 
called  by  the  old  authors  the  fundus  /uemafoiifs.  Infection  of  the 
tumor  may  occur  without  ulceration  by  localisation  of  floating  pus- 
microbes  in  the  defective  capillary  vessels  by  mural  implantation. 
With  the  occurrence  of  this  complication  the  symptoms  of  an  acute 
phlegmonous  inflammation  are  superadded  to  the  symptoms  caused  by 
the  tumor.  When  extensive  sloughing  is  the  result  of  such  an  acute 
inflammation,  although  the  inflamm.itory  process  may  destroy  appar- 
ently the  entire  tumor,  a  spontaneous  cure  is  never  cfTected  in  this  way. 

The  transformation  of  sarcoma-tissue  into  tissue  of  a  higher  physio- 
logical type  is  observed  most  frequently  in  connection  with  sarcoma- 
ktous  epulis  and  periosteal  sarcoma,  and  in  rare  instances  in  glandular 
sarcoma.  In  periosteal  sarcoma  new  bone  is  almost  consitantly  pro- 
duced.    Frei|ucntly,  if  not  always,  the  new  bone  is  produced  through 
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the  medium  of  cartilage-cells,  as  cartilage-cells  and  bone-cells  are  often 
found  side  by  side  in  the  same  specimen  (Fig.  391)-  ^^  some  cases  the 
process  of  development  is  arrested  with  the  formation  of  cartilage. 
Especially  is  this  the  aisc  in  glandular  sarcoma  (Fig.  392). 

Durham  observed  two  cases  of  ossifying  sarcoma.  One  of  the 
patients  was  a  man  seventy-three  years  of  age,  who,  when  a  boy  twelve 
years  of  age,  sustained  a  severe  burn  in  the  iliac  region,  extending 
to  the  median  line.  The  tumor  originated  in  the  scar,  and  contained, 
besides  the  usual  sarcoma-cells,  cartilage-cells  and  well-developed  bone. 


Fic    jgi. — OtsiryJng  per^otical  inrtDinA  at  the  humcnjt;  X7S  <Sursicnl  Clinic,  Riuh  M«lical  CoJIcs*, 
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The  other  case  was  a  sarcoma  of  the  breast  in  a  woman  twenty-seven 
years  old.  Ossification  of  a  sarcoma  tends  to  retard  tumor-growth, 
and  it  must  be  regarded  as  an  indication  that  the  tumor  will  pursue 
a  chronic  course. 

Local  and  General  Infection. — The  growth  of  a  sarcoma  takes 
place  exclusively  by  proliferation  of  the  cells  composing  the  embry- 
onal matrix.  The  type  of  the  cells  is  determined  by  the  location  and 
the  -Stage  of  arrest  of  development  of  the  cells  of  the  matrix.  A 
matrix  representing  lymphoid  tissue  will  produce,  as  a  rule,  round  cells 
at 
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0/  it  shoivs  lliat  what  appears  to  be  a  capsule  is  the  connective  tissue 
around  the  periphery  of  the  tumor,  it-hick  tissue  has  become  condensed  by 
pressure,  but  u-huh  holds  in  its  meshes  nni/ijf  sarcoma-cells,  ivhich  are 
also  found  in  a  cone  of  lesser  or  greater  icidth  in  the  adjacent  tissues. 
The  enueleation  of  a  sarcoma  is  invariably  followed  by  a  speedy  local 
reeurrenee — the  best  possible  proof  thai  the  capsule  does  not  indicate  the 
limits  of  the  tumor,  and  is  in  reality  a  pathological  delusion. 

The  growth  of  a  sarcoma  is  rapid  in  proportion  to  the  activity  of 
cell-migration.  The  young  sarconia-celU  leave  the  primary  or  mother- 
tumor  and  migrate  into  the  surrounding  connective-tissue  spaces,  estab- 
lishing wherever  they  become  located  inde[>endent  centres  of  tumor- 
growth.  The  pre-existing  connective  tissue  serves  the  purpose  of  a 
temporary  framework  or  stroma,  which  is  later  removed  and  replaced 


Fib,  393,— Smat^  round  BarcDina-«eU>  infillratiDB  mi»rul:iT  fibre  al  tame  duuncc  ffnm  Ihv  tumor ;  y  tja 

(after  D.  J.  HamlllDii). 

by  the  product  of  fibrillation  of  the  sarcoma-cells.  Sarcoma  displacts 
tissue  to  a  greater  extent  than  carcinoma,  but  it  eventually  invades  and 
destroys  adjacent  tissues  regardless  of  their  anatomical  structure.  The 
tumor  grows  in  the  direction  offering  the  least  resistance,  in  this  respect 
resembling  benign  tumors,  but  no  tissue,  no  matter  how  dense  it  may 


564         PATHOLOGY  AND   TREATAfENT  OF  TUMORS. 

be,  offers  an  impermeable  barrier  to  its  local  extension.  Of  all  the  tis- 
sues, cartilage  offers  the  greatest  resistance  to  progressive  local  exten- 
sion of  sarcoma.  In  sarcoma  of  the  epiphyseal  region  of  the  long 
bones  the  articular  cartilage  is  often  found  completely  detached,  show- 
ing but  slight  traces  of  the  destructive  action  of  the  tumor ;  but  ulti- 
mately even  this  structure  gives  way  and  the  joint  becomes  involved. 
In  sarcoma  of  the  intermuscular  connective  tissue  the  muscle-fibres  are 
destroyed  some  distance  from  the  tumor  by  cell-inHltration  (Fig.  393). 

Sokolow  made  some  very  interesting  investigations  concerning  the 
behavior  of  muscle-fibres  in  sarcomatous  tumors.  He  came  to  the 
conclusion  that  the  muscle-fibres  take  no  active  part  in  the  growth  of 
sarcoma,  but  are  removed  by  the  infiltrating  colls. 

While  the  central  part  of  a  sarcoma  is  undergoing  regressive  meta- 
morphoses the  peripheral  growth  adds  to  the  size  of  the  tumor.  It  is 
in  the  periphery  that  the  most  active  tissue-changes  are  observed.  If 
the  tumor  is  located  in  parts  that  offer  equal  resistance  to  the  extension 
of  the  tumor,  it  always  assumes  a  globular  shape.  Surface  sarcomata 
are  flat  tumors.  The  tumor  also  becomes  flattened  beneath  firm  fasci<e. 
If  the  tumor  perforates  a  dense  structure  at  a  point  corresponding  with 
the  centre  of  a  tumor,  the  tumor  grows  with  great  rapidity  on  the  sur- 
face upon  which  the  perforation  opens.  It  is  in  this  manner  that  a 
sarcoma  of  the  dura  mater,  after  perforation  of  the  cranium,  assumes 
the  shape  of  a  sleeve-button,  the  contracted  portion  corresponding  with 
the  perforation  in  the  bone,  and  the  flattL-nod  masses  with  the  primary 
tumor  of  the  dura  and  its  c.^itemal  i)cricrani;il  pDrtion. 

Regional  extension  of  a  .sarcoma  takes  place  along  the  sheaths  of 
blood-vessels  and  nerves,  seldom  throuj^li  the  lymphatics  except  in  cases 
of  lymphii-sarciima.  As  lymjihatics  liave  been  demonstrated  in  sarcoma, 
it  is  somewhat  singular  that  regional  infectinn  so  seldom  takes  place 
through  the  lymphatic  vessels.  That  local  and  rei^ional  extension  takes 
place  by  migration  of  s;ircoma-cells  is  well  shown  in  cases  of  central 
sarcoma  of  bone.  In  these  cases  rniruile  sarconuitous  tumors  are  often 
found  in  the  medullary  ti-isiie  al  a  diilaiicc  from  the  primarj'  tumor, 
with  perfectly  healthy  tissue  between  them.  Wo  can  niily  .issume  that 
cells  have  wandered  awav  from  the  ni<illier-tunnir  into  the  myeloid 
tissue,  and  that  the  young  daughter-tumors  are  the  product  of  tissue- 
proliferation  of  these  cells,  which  have  reproduced  the  tumor  in  the 
.same  tissue  in  the  neighborhood  cif  the  primarv  lunuir.  Itarth  ascer- 
tained that  in  local  recurrence  of  spindle-celled  sarcimia  the  disease 
is  rendered  much  mf>re  malignant  by  an  iitcrease  of  the  round  cells 
and  a  decrease  of  the  spindlo-ccUs. 

Metaatasis. — General  dissemination  in  sarcoma  ♦^''-'s  place  much 
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more  frequently  and  at  an  earlier  stage  than  in  carcinoma.  In  Iliis 
regard  sarcoma  is  much  more  malignant  than  carcinoma.  Small 
round-celled  sarcoma  gives  rise  to  metastasis  much  more  frequently 
than  do  spindle-celled  and  giant-celled  sarcoma.  The  smaller  the  cells, 
the  greater  the  liability  to  early  and  extensive  general  dissemination. 
The  intimate  relations  which  exist  between  the  blood-vessels  and  the 
tumor-tissue  in  sarcoma  serve  to  explain  the  frequency  of  metastasis. 
Isolated  cells  can  permeate  the  vessel-wall,  and  are  then  carried  with 
the  blood-current  to  distant  parts  or  organs,  where,  after  the  cells  have 


-N-' 


Tut  yn- — MctfltUilt  af  i  hHi(iJ-4:fllc4l  4atcom:i  lit  inc  livrr  ■  «.-p  ijtrier  Karf-  And  Sc^l^o^l)  Holh 
liii»i»{  M'xltilri  aiT  Eofni'utied  at  tnunj  rcl(»j  ai>il  t*n  It  ili^lin^iMBhei)  cl»r[y  ffiiin  ihir  aJ^^c^nl  li»c(-riut»c. 
Ill  ijir  I'icinity  of  ih*:  ^^rcomiitaLrt  nitdikjci  the  Uvrr-c«ll3  ^rr  dilLCQcd*  SetcriJ  upllUiy  vdtd*  ill  the 
'tcinlly  af  ibc  lymon  an  Mocked  tiy  iuni(ir.ci:llt 


Iwcome  implanted  upon  a  vesscl-waEI,  there  are  produced  secondary  or 
met;LStatic  tumors  which  resemble  tlie  primary  tumor  in  every  respect. 
In  round-celled  sarcoma  the  metastatic  tumor  is  composed  of  round 
lelK;  in  spindle-celled  sarcoma  the  metastatic  tumor  is  composed  of 
^pintIle■celIs;  and  in  mclano-sarcoma  the  metastatic  tumor  is  composed 
"f  I>i(^mcnted  cells.  In  the  very  rare  cases  of  myosarcoma  the  meta- 
■.t-itic  tumors  contain  muscular  iibres  which  answer  in  their  structure  to 
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the  nbn.'s  Li^*  the  pnnun-  tumor.  Brodowsky  recorded  a  esse  of  inyo- 
«aa~t.Miu  iif  the  stomach  with  metastases,  and  found  in  the  scccxKbiy 
mrtx-itatK*  tumors  small  unstriped  muscular  fibres.  Bticb-HiisdiUd 
■.■xjmincd  i  cos*?  «^  myi.>sarcoma  oT  tht^  uterus  whicll  contained,  bcsida 
Aat  niusi.-u'ar  nbrrs.  many  small  muscular  fibres  and  C3ells  which  appemd 
to  be  .1  tnin>itK>n  mx»  spindle-cells.  The  metastatic  tumors  which  wen 
found  in  the  liwr  and  the  bn>nchial  glands  showed  a  similar  structure 
1  Fiji.  3*Hi- 

\*en-  fivqucntly  the  tumor  grows  into  the  lumen  of  the  \'essd, 
which  then  bev-vmics  closed  by  a  sarcomatous  thrombus  from  which 
frajiment-i  m.»y  btvome  Jetachcd ;  these  fragments  may  ibrm  emboli 
and  become  .irrested  in  the  distal  branches  of  the  pulmonary  artei}', 
where  new  cciita-s  of  tumor-growth  are  established. 

Mel.ini^sarct>m^  has  the  reputation  of  gi^'ing  rise  frequently  to  early 
and  liitTu'ie  met.Kt.isis,  The  whole  sur£ux  of  the' body  is  at  times 
stuikleit  w  ilh  iniiuiiier.tble  pigmented  nodules,  and  many  of  the  internal 
org.ins  ni.iy  U-  arTectcd  simil.irly.  Mr.  H olden  reports  the  case  of  a 
bi>\-  ten  \ears  oM  up*>ii  whom  two  operations  were  performed  tat 
s.irconi,i  of  the  jvarotid.  After  the  second  operation  both  testicles 
iK-cime  s.iri.-oniatous  almi.>st  simultaneously.  At  the  post-mortem  very 
lilTuso  nK-t.ist.ists  was  found  involving  the  subcutaneous  and  internal 
I\-mph.iiic  ^lantU. 

The  extent  ti>  which  \arious  organs  become  implicated  in  some 
cises  of  jieiK-ral  <lisseiiiination  of  .sarcoma  is  well  illustrated  by  a  case 
niimi'n.'.y  ri.[n'rliil  by  Korster,  The  jxitient  was  a  man  thirty-seven 
ycii-i  o('  ,(;.;e,  Tlie  priin.iry  timior  was  a  .small  round-celled  sarcoma 
of  the  thi;.;h.  A  year  later  the  post-mortem  .showed  metastatic  tumors 
ill  ihi-  rii;hi  .iini  left  Mitnn.i\illarj'  regions,  the  scalp,  the  axilla:,  the  skin 
coveriiii;  thi-  l>reast.  the  thyroid  ti'-""-'-  the  pleura;,  the  large  bronchi, 
the  iKTiciiniium.  tlie  jieritoneiiai,  the  mesenlorj-.  the  omentum,  the  pan- 
creas, the  diioilenuni.  the  ascentling  colon,  the  stomach,  the  dura  mater, 
ami  the  piluitary  body.  In  the  bniii  there  were  six  nodules.  Strange 
as  it  may  appear,  the  liver  and  the  spleen  were  free. 

Etiologry- — .\n  luTeditar^-  predisposition  to  sarcoma  must  be  recog- 
nized. In  a  few  instances  sarcoma  occurred  as  a  congenital  tumor. 
Although  no  age  is  exempt,  sarcoma  is  met  with  most  frequently  in 
children  anti  in  young  adults.  Sarcoma  of  bone  is  rare  in  the  aged. 
Glandular  sarcoma  is  more  fretpient  during  old  age.  At  the  age  of 
puberty  the  genital  organs  are  more  frequently  the  seat  of  sarcoma 
than  at  any  other  period  of  life.  That  sarcoma  not  infrequently  .starts 
in  chronic  inflammatory  products  is  well  known.  Chronic  irritation  is 
often   an  exciting   cause.     The   inflammatory  tissue   produced   under 
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such  circumstances  undoubtedly  furnishes  frequently  the  essential 
tumor-matrix.  Sarcoma  occurs  at  times  in  scar-tissue  in  which  there 
arc  buried  unspecialized  connective-tissue  cells  which  only  await  the 
influence  of  conditions,  local  or  general,  which  will  enable  them  to 
assume  active  tissue-proliferation.  The  subcutaneous  and  the  deep 
connective  tissues  are  frequently  the  startinj,'- points  of  sarcoma.  The 
serous  membranes  are  more  commonly  affected  than  the  submucous 
connective  tissue.  The  lymphatic  glands,  the  periosteum,  and  the 
marrow  of  bone  are  favorite  localities  for  the  development  of  the 
primary  tumor.  Of  the  glandular  organs,  the  thyroid,  the  testicle,  the 
ovary,  and  the  mammary  gland  are  most  frequently  affected.  Sar- 
coma of  the  central  nervous  system  and  its  envelopes  is  of  common 
occurrence. 

The  influence  of  trauma  is  more  pronounced  in  the  etiology  of 
sarcoma  than  in  that  of  carcinoma.  Not  infrequently  a  bruise  or  a 
contusion  acts  as  the  exciting  cause.  The  development  of  a  sarcoma 
at  the  seat  of  a  fracture  has  repeatedly  been  observed.  The  writer  has 
referred  to  such  a  ca.se  that  came  under  his  obscr\-ation.  Mr.  Griflith 
records  a  very  similar  case.  The  patient  was  a  man  twenty-one  years 
of  age  who  sustained  a  fracture  of  the  femur  at  the  Junction  of  the 
middle  and  lower  thirds.  The  usual  treatment  by  rest  and  fixation 
of  the  fragments  was  carried  out  for  five  weeks,  when  the  limb  was 
immobilized  in  a  plaster-of-Faris  bandage.  Ten  weeks  after  the  acci- 
dent a  swelling  was  observed  where  the  bone  had  been  fractured.  The 
patient  refused  an  amputation  at  this  time.  Five  months  after  the  acci- 
dent the  thigh  was  enormously  enlarged,  ihc  skin  was  tightly  stretched, 
the  superficial  veins  were  coursing  in  the  form  of  dark  broad  bands, 
and  the  whole  surface  was  intersected  with  silver^'  streaks.  The  patient 
died  less  than  eight  months  after  the  injurj-.  The  post-mortem  revealed 
that  the  shaft  of  the  femur  had  disappeared,  except  two  small  pieces 
of  detached  bone  about  an  inch  in  length,  forming  the  anterior  wall 
at  the  lower  end,  and  a  piece  about  four  inches  long  and  one  inch 
in  width  at  the  upper  end.  The  articular  cartilages  were  intact. 
The  tumor  was  a  spindle-celled  sarcoma  that  weighed  twenty-five 
pounds. 

The  influence  of  trauma  in  the  production  of  .sarcoma  should  be 
remembered  in  the  examination  of  remote  swellings  appearing  at  the 
site  of  an  injury.  The  immature  callus  in  fractures,  failing  to  undergo 
transformation  into  tissue  of  a  higher  physiological  t>'pc,  in  rare  cases 
becomes  the  sarcoma-matrix.  In  injuries  of  the  soft  tissues  there  may 
be  produced  a  similar  matri.v,  which  becomes  the  starting-point  for  the 
sarcoma.     The  influence  of  trauma  and  of  chronic  irritation  in  the  pro- 
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„-ction  of  sarcoma  is  shown  most  conclusively  in  connection  with  i 
cnigin  of  sarcoma  in  ivarts  and  pigmented  moles.  A  tt-art  which  is  the 
seat  of  chronic  irritation  not  infrequently  becomes  the  starting-puini  uf 
I  sarcom<i.  The  subepitliclial  connective  tissue  in  a  state  oi  chronic 
inflammation  reverts  to  its  embryonal  condition  and  furnishes  the  cuen- 
tial  tumor-matrix  {Fig.  395).     A  pigmented  mole  may  remain  hamtlen 
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throughout  a  lifetime,  but  when  it  is  exposed  to  chronk  irritation  or 
becomes  tlic  scat  of  an  injur)'  it  is  exceedingly  prone  to  undergo  trans- 
formation into  a  mclano-sarconia. 

Symptoms  and  DiaffnosiB. — The  diagnosis  of  sarcoma  must  be 
based  upon  a  careful  study  of  the  clinical  history  of  the  case  and  a 
minute  examination,  which,  if  need  be,  should  be  supplemented  by 
exploratory'  puncture  and  by  microscopical  examination  of  sections  of 
fragments  of  tissue  removed  with  the  harpoon -trocar.  A  failure  to 
elicit  from  the  patient  and  his  friends  a  clear  clinical  history  has  led  to 
many  serious  mistakes  in  diajjnosis  and  treatment.  The  most  import- 
ant points  to  be  brought  out  in  the  clinical  historj'  are  the  length  of 
time  the  tumor  has  existed  and  its  primary  an.itomical  starting-point. 
The  statements  made  by  patients  are  often  vague  aiid  unreliable.  For 
instance,  a  tumor  may  have  existed  for  several  months,  when  from  the 
patient's  statements  it  often  appears  that  it  has  developed  suddenly;  or 
the  tumor  is  often  discovered  accidentally  after  it  has  existed  for  some 
time  and  has  attained  considerable  siite.  This  fact  should  be  borne  in 
mind,  as  otherwise  the  tumor  might  be  mistaken  for  an  infective 
swelling. 

As  inflammation  always  affect?,  vascular  connective  tissue,  and  thus 
shares  with  sarcoma  the  same  anatomical  location,  an  accurate  know- 
ledge of  the  primary  anatomical  starting-]>oint  of  a  sarcoma  is  of  special 
value  in  the  dilTerential  diagnosis  between  sarcoma  and  carcinoma  and 
benign  mesoblastic  tumors.  Let  us  take,  for  the  purpose  ()f  illustration, 
a  malignant  tumor  involving  the  bones  of  the  cranial  vault.  In  difler- 
entiating  between  a  sarcoma  and  a  carcinoma  it  is  important  to  ascer- 
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tain  from  the  patient  whether  the  growth  began  in  the  skin  as  an 
ulcer,  or  whether  the  tumor  made  its  appearance  first  under  the 
intact  skin,  as  it  is  plain  tliat  in  the  former  instance  the  tumor  would 
be  a  carcinoma  with  secondary  implication  of  the  bone,  whereas  in  the 
latter  case  there  could  be  no  further  doubt  of  the  sarcomatous  nature 
of  the  tumor.  It  would  be  immaterial,  so  far  as  the  nature  of  the 
tumor  is  concerned,  whether  it  originated  in  the  dura  mater,  the  bone, 
the  periosteum,  or  the  subcutaneous  connective  tissue.  The  subcu- 
taneous origin  of  the  tumor  would  exclude  the  possibility  of  its  being 
a  carcinoma,  unless  the  tumor  developed  from  a  displaced  tumor- 
matrix  composed  of  epithelial  cells — a  very  rare  occurrence  indeed  in 
this  locality.  /«  //if  difffrcntial  diagnosis  it  is  exceedingly  important  to 
asecrtain  ■whether  the  tumor  origiufifcd  in  epiiilastie,  hypoblastie ,  or  nieso- 
ilastic  tissues.  With  /no  exceptions  malignant  tumors  originating  in 
mcsoblastie  tissues  arc  sarcomata,  tvhcreas  all  malignant  tumors  of 
(piblastic  or  hypoplastic  origin  are  earci/iainata.  In  the  examination  of 
ulcerating  malignant  tumors  the  surgeon  is  often  unable  to  make 
this  distinction,  and  must  rely  upon  the  patient's  statement  regarding 
the  early  history  of  the  tumor.  With  very  rare  exceptions  primar>' 
malignant  tumors  of  the  lymphatic  glands,  the  bone,  and  the  connec- 
tive tissue  are  sarcomatou.s.  In  malignant  tumors  of  the  glands  it  is, 
of  course,  impossible  to  decide  whether  the  tumor  started  in  the  paren- 
chyma or  in  the  connective  ti.ssue — in  other  words,  whether  it  had  an 
epithelial  or  a  connective-tissue  matrix.  In  such  cases  we  must  rely 
upon  the  shape  of  the  tumor  and  its  relations  to  the  adjacent  tissue  in 
di.stinguishing  between  a  sarcoma  and  a  carcinoma. 

As  a  rule,  sarcoma  grows  more  rapidly  than  carcinoma.  There  are, 
however,  exceptions  to  this  rule.  Malignant  epulis  and  psammoma 
grow  slowly,  and  in  the  latter  tumor  limitation  of  growth  is  often 
brought  about  by  fatty  degeneration  and  calcification.  Billroth  relates 
a  case  of  .sarcoma  in  the  occipital  region  in  which,  during  twenty  years, 
fifty  operations  were  performed. 

Sarcoma  is  usually  not  attended  by  much  pain  unless  a  nerve  is 
involved  directly  or  by  pressure.  In  a  case  of  ncuro-sarcoma  of  the 
median  nerve  reported  by  Volkmann  the  pain  was  severe  in  the  region 
of  the  distribution  of  the  nerve.  Muscular  atrophy  was  also  a  marked 
feature.  Even  in  central  sarcoma  of  bone  the  pain  is  u.sually  not 
severe. 

A  sarcomatous  tumor  is  usually  globular,  oblong,  flat,  or  spindle- 
shaped,  according  to  the  location  of  the  tumor  and  the  anatomical 
arrangement  of  the  tissues  in  which  it  is  located.  Its  surface  is 
smooth ;    its   consistency  is   variable.     In  the  soft  tissues  tlie  tumor 
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s  9<.>^i&ie-.  n  Hm  respect  diflenng  greatly  from  caranaiiia,  in  wUcb 
^'ui^'R  .y  iSc  cumor  is  present  almost  from  the   beginnii^  at  tlie 
£Tv<«*^     Sireosia  attains  greater  size  before  ulceration  occurs.     Tie 
iv»t.-^\L:  rras^>R  i^i  this  difference  in  the  clinical  behavior  of  sarcoma 
a.->J  carv^rs>ciu  undoubtedly  is  to  be  found  in  the  fact  that  sarcoma  is 
a>*jiy-s   ocnvnni   b\-  tntaa   skin   or   mucous   membrane,  while   card- 
n\«u  ivvri'S  as  a  ^ur^ice  affection.     In  lai^  sarcomata  the  superficial 
\<nT»  arr  al»a\~s  t-Tilarged.     In  scdl  tumors  a  sense  of  fluctuation  is 
muxtrcoi  :o  :h«-  jvilpating  fingtrr^.    The  margins  of  the  tumor  are  more 
vicRnoi  *.:^  sjn;t.inu  than  in  carcinoma.     In  carcinoma  of  the  breast  the 
fjnaoT  can  S:  moved  without  moving  the  surrounding  gland-tissue. 
!n  n'.>x'\\;enous  sarcoma  pul^tions  and  bruit  are  often  present    True 
aTVuni'sm  i.^'  bi'^ni-  is  vcrj-  rare,     Klebs  has  never  seen  such  a  case. 
The  dit^rential  dia5ni»>*i*  between  an  infective  swelling  and  a  sarcoma 
can  .'Ren  be  made  only  by  resorting  to  an  exploratOTy  puncture^    If 
the  x!ia^Ti.\-^is  between  a  gumma  and  a  sarcoma  is  not  clear,  the  patient 
shv'>ti'd  tv  };i\cn  the  benefit  of  the  doubt  and  should  be  placed  on  a 
vig\*i\*us  anti->'j>hi:itic  treatment  for  several  weeks. 

B!"TO!h  was  the  first  to  piiint  out  that  regional  glandular  infection 
is  vei>"  r.ire  in  s^trcoma,  while  it  is  the  rule  in  carcinoma.  The  regional 
infevtion  is  xw  the  din-ction  of  intermuscular  septa  and  along  the  sheaths 
i^'  bli*ivi-\essels  and  nenx's.  Metastasis  occurs  earlier  and  more  fre- 
(;tK-tttty  ii)  s.ircoina  than  in  carcinoma.  The  general  health  is  usually 
Imie  ini|viired  until  ulceration  or  ^jeneral  dissemination  takes  place. 

In  MKOiii-i  I'f  the  serous  surfaces  tht;  primary  tumor  gives  rise 
!.•  miilt:!>!f  i^rowilis  by  cells  becoming  detached,  displaced,  and  im- 
j/.tntivi  .It  lUtVortiit  tH>inls.  In  s;ircnm;»  of  the  internal  organs  the 
jtiv-ence  .'t"  tiii-  tumor  is  usuiilly  not  suspected  until  symptoms  are 
I'loihiceii  ffiim  pressure.  Mr.  Harclay  reports  a  case  of  sarcoma  of 
llie  .Ulterior  mediastinum  in  which  the  only  subjective  symptom  was 
il\  spiKM,  The  sternum  w;is  slightly  elevated,  and  tile  tumor  extended 
above  i(  into  the  tissues  of  the  neck. 

It  has  In-en  ascertained  by  Kbstein.  IVl,  Rcnvers,  Erb,  Volkers,  and 
Kast  that  the  temperature  rises  in  irregular  cur\'es  in  sarcoma  of  the 
intem.il  organs.  I'riestly  recently  reported  a  case  of  sarcoma  of  the 
liver  in  which  this  phenomenon  was  regularly  observed.  In  a  case 
of  sarcoma  of  the  pancreas,  mentioned  to  the  writer  by  Drs.  Vande- 
venter  and  Northrop  of  Marquette.  Michigan,  the  evening  ri.se  in  the 
temiKrature  was  .so  constant  and  persistent  that  the  case  was  diagnosed 
as  typhoid  fever  by  a  most  competent  practitioner.  The  thermometer 
should  be  employed  as  a  diagno.stic  resource  in  cases  of  suspected 
sarcoma  of  interna)  organs. 
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Pathological  fracture  is  frequently  caused  by  myelogenous  sarcoma 

and  by  metastatic  carcinoma.  In  melano-sarcoma  the  color  of  the 
tumor  and  its  origin  in  pigmented  tissue  render  the  diagnosis  suf- 
ficiently positive.  In  glioma  and  psammoma  of  the  central  nervous 
system  a  probable  diagnosis  can  often  be  made  from  the  focal  symp- 
toms that  are  sometimes,  but  not  always,  present. 

PrognoBis. — The  most  malignant  forms  of  sarcoma  are  soft  and 
small-celled,  and  they  are  attended  by  rapid  regional  extension  and 
early  generalizatinn.  The  degree  of  malignancy  is  determined  by  the 
rapidity  of  growth.  In  some  cases  the  growth  is  so  rapid  that  clin- 
ically the  sarcoma  resembles  more  closely  an  inflammatory  process 
than  a  tumor.  In  one  of  Biltroth's  cases  the  tumor  grew  so  rapidly 
that  a  diagnosis  of  furuncle  was  made.  The  patient  died  of  pulmonary 
sarcoma  in  less  than  three  months. 

Mistakes  in  diagnosis  are  oftenesl  made  in  the  most  malignant  forms 
of  sarcoma.  Stow  growth  indicates  a  more  benign  tendency  of  the 
tumor.  Sometimes  the  primary  tumor  grows  slowly,  the  secondary 
tumors  very  rapidly.  Sarcoma  leads  to  a  fatal  termination  sooner  than 
carcinoma.  Melano-sarcoma  is  the  most  malignant  of  all  tumors  and 
the  least  amenable  to  successful  treatment  by  operation.  Local  recur- 
rence after  operation  is  more  frequent  and  takes  place  sooner  in  sar- 
coma than  in  carcinoma.  Billroth  maintained  that  a  local  recurrence 
may  take  place  twenty  years  after  the  removal  of  the  tumor.  The 
same  author  was  of  the  opinion  that  in  may  cases  the  recurrence  after 
a  thorough  operation  was  due  to  inoculation  of  the  margins  of  the 
wound  with  sarcoma-cells  deposited  there  by  the  knife  used  in  the 
operation. 

Giant-celled  and  spindle-celled  sarcomata  offer  the  most  favorable 
prognosis.  The  prognosis  is,  of  course,  greatly  modified  by  the  loca- 
tion of  the  tumor,  the  physiological  importance  of  the  adjacent  tissues 
or  organs,  the  degree  of  accessibility  of  the  tumor,  and  the  presence 
or  absence  of  metastasis,  but,  on  the  whole,  it  is  much  graver  in  sarcoma 
than  in  carcinoma.  The  most  favorable  cases  for  successful  operative 
treatment  are  .sarcomatous  epuhs  and  myeloid  sarcoma  of  bone. 

Treatment. — If  we  have  found  it  necessary  to  urge  the  necessity  of 
early  and  thorough  removal  of  carcinoma,  this  advice  applies  with 
double  force  to  the  necessity  of  early  and  thorough  operations  in  the 
treatment  of  sarcoma.  Sarcoma  gives  rise  to  local,  regional,  and 
general  infection  at  an  earlier  stage  than  carcinoma;  hence  the  disease 
pa.sses  sooner  beyond  the  limits  of  a  successful  operation.  In  sarcoma 
the  lymphatic  glands  do  not  stand  guard  between  the  primar>'  tumor 
and   the  general  circulation  as  in  carcinoma,  and  metastasis  follows 


57'         PATHOLOGY  AND   TREATMENT  OF  TUMORS. 

more  frequently  by  the  direct  route  through  the  blood-vessels  of  the 
tumor.  Not  infrequently  a  sarcomatous  thrombus  which  does  not  quite 
block  the  blood-vessel  forms  in  one  of  the  vessels  of  the  tumor  and 
extends  far  beyond  the  limits  of  a  radical  operation.  Billroth  relates 
an  instance  in  which  such  a  thrombus  formed  in  the  spermatic  vein  in 
connection  with  a  sarcoma  of  the  testicle.  The  thrombus  by  proximal 
growth  finally  reached  the  right  side  of  the  heart,  where  it  became 
attached  to  the  septum  between  the  ventricles,  and  the  septum  was 
finally  perforated  by  the  tumor.  It  is  not  diflficult  to  conceive  that  the 
existence  of  such  an  intravascular  extension  of  the  tumor  would  pre- 
clude all  possibility  of  a  successful  operation.  Operattt-e  treatment 
should  be  resorted  to  before  regional  and  general  dissemination  of  tke 
tumor  has  taken  place. 

The  employment  of  efficient  caustics  in  the  treatment  of  incipient 
surface  carcinomata  is  sometimes  excusable,  but  in  the  treatment  of 
sarcoma  caustics  should  invariably  be  avoided.  As  soon  as  a  diagnosis 
can  be  made  the  tumor  should  be  removed  by  excision  or  by  amputa- 
tion. A  radical  operation  by  excision  offers  the  only  reasonable  pros- 
pect of  success.  Local  recurrences  should  be  dealt  with  in  the  same 
manner  as  soon  as  their  existence  is  discovered. 

In  the  excision  of  a  sarcoma  a  zone  of  apparently  healthy  tissue  at 
least  an  inch  in  width  should  be  removed  with  the  tumor,  if  this  can 
be  done  without  coming  in  conflict  with  tissues  and  organs  that  do  not 
admit  of  such  a  radical  proctidurc.  The  skin  overlying  a  sarcoma 
.should  invariably  be  removed  with  the  tiinmr.  In  sarcoma  of  glands 
and  of  the  uterus  the  whole  orjjan  nuist  bo  removed.  The  incisions 
should  be  made  in  tlie  dircctiim  of  the  large  vessels  of  the  part  affected, 
not  only  for  the  purpose  of  expn-iing  the  vessels  well  with  a  view  of 
guarding  against  unintentional  injury,  but  also  with  the  object  of 
removing  as  much  as  po.ssible  of  the  connective  tis.sue  between  the 
tumor  and  the  voshcIs.  In  the  radical  operation  for  carcinoma  the 
surgeon  lia.s  in  view  the  removal  of  the  lymphatics  in  the  region  of  the 
tumor;  in  ojx-'rations  for  sarcoma  lie  seeks  to  remove  not  only  the 
pro.ximal  lymphatics — a  possible  route  for  regional  infection — but  he 
aims  to  remove  as  much  as  jn-ssible  of  the  connective  tissue  in  the 
region  of  the  tumor,  through  which  tissue  local  and  regional  infection 
takes  place.  In  e.^itensive  sarcoma  of  the  extremities  amputation  at 
some  distance  from  the  tumor  is  iinlieated  in  the  majority  of  cases ; 
whether  the  tumor  has  started  in  soft  parts  or  in  bone  is  immateriaL 

Fascial  sarcoma  of  the  limbs  so  often  involves  important  veaieb  w 
nerves  that  amputation  is  the  onlj-  alternative.      Rescctic 
tinuity  of  a  long  bone  is  ap|)licab]e  in  (he  case  of  the  ra 
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and  the  fibula  if  the  disease  has  not  extended  beyond  the  periosteum. 
Removal  of  central  myeloid  tumors  by  scraping  has  in  a  few  cases 
recently  been  practised  with  success,  but  the  cases  are  few  for  which 
this  procedure  is  adapted,  and  it  is  always  attended  by  great  risks  of 
a  speedy  recurrence,  which,  after  it  has  manifested  Itself,  calls  for  an 
amputation  without  delay.  Operations  for  glioma  of  the  brain  have 
yielded  a  number  of  brilliant  immediate  results,  but  with  few  exceptions 
the  operations  were  followed,  as  would  be  exjjected.  by  an  early  local 
recurrence.  Sarcoma  of  large  nerve-trunks  usually  requires  amputa- 
tion, as  excision  of  an  extensive  section  of  a  nerve  would  be  followed 
by  permanent  paralysis  and  an  early  local  recujTence.  Operative 
treatment  is  contraindicated  in  the  presence  of  metastasis  and  if  the 
tumor  cannot  be  removed  completely,  cither  on  account  of  its  size,  its 
insufficient  accessibility,  or  its  implication  of  structures  the  removal  of 
which  with  the  tumor  is  not  feasible  or  justifiable. 

The  administration  of  drugs  has  verj'  generally  been  abandoned, 
as  ample  experience  has  demonstrated  that  we  are  not  in  possession 
of  any  remedy  that  exerts  a  curative  effect  upon  sarcoma.  Arsenic, 
so  strongly  advised  by  Billroth  and  others,  has  yielded  ncg.itive  results. 
It  was  urged  that  Fowler's  solution  should  be  given  in  gradually 
increasing  doses  both  by  the  mouth  and  by  parenchymatous  injections 
until  symptoms  of  intoxication  are  produced,  when  the  use  of  the  drug 
should  not  be  suspended,  but  the  doses  should  be  diminished.  The 
writer  has  resorted  to  this  treatment  in  a  number  of  instances,  but  has 
never  witnessed  even  a  retarding  effect. 

The  beneficial  effects  of  an  intercurrent  attack  of  erj'.sipelas  in  cases 
of  sarcoma  have  been  noticed  by  different  surgeons  for  a  long  time. 
Bush  was  the  first  to  intentionally  inoculate  with  erysipelas  patients 
suffering  from  sarcoma,  but  his  expectations  were  not  realized.  After 
the  discovery  of  the  streptococcus  of  cr^'sipelas  by  Fchleisen  numerous 
inoculations  with  pure  cultures  of  this  microbe  were  made  in  cases  of 
inoperable  carcinoma  and  sarcoma.  A  few  cases  appear  to  have  been 
cured  permanently;  some  were  benefited,  others  were  not  improved, 
and  in  some  death  was  cau.sed  by  the  erysipelas.  These  inoculations 
have  been  deprived  of  the  ri,«k  to  life  by  using  sterile  cultures  of  Ihe 
streptococcus  erysipelatis  in  place  of  active  cultures.  Coley  and  Bull 
report  a  series  of  cases  in  which  this  method  of  treatment  appears  to 
have  been  followed  by  encouraging  results.  It  seems  that  the  toxiiies 
of  the  micrococcus  prodigiosus  increase  the  curative  effect  of  the  tox- 

s  of  the  microbe  of  erysipelas.     The  treatment  of  inoperable  cases 

ucoma  by  this   method  should  be  encouraged  and  persistently 

•1  out.     The  directions  for  this  treatment  are  laid  down  in  the 
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section  on  the  Treatment  of  Tumors.  The  writer  has  recently  treated 
six  cases  of  inoperable  sarcoma  with  the  combined  sterilized  cultures 
without  any  appreciable  cflbct.  Il  would  be  advisable  to  treat  cases  of 
sarcoma  by  this  method  after  all  operations,  with  the  expectation  that 
the  treatment  would  prove  useful  in  preventing  a  Icxal  recurrence. 

The  palliative  treatment  of  inoperable  cases  of  sarcoma  is  the  same 
as  in  carcinoma. 

Topograph  V. 
Skin. — With  the  exception  of  the  pigmented  varietj'.  sarcoma  of 
the  skin  is  rare.     It  occurs  most  frequently  in  scars,  or  by  the  trans- 
formation of  the  connective  tissue  of  a  wart  or  the  stroma  of  a  pafMl- 
loma  or  a  fibroma  into  a  sarcoma.     Independently  of  such  pre-existing 
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pathological  conditions,  its  starting-point  is  in  the  subcuUfll^M  coi 
ective  tissue.  That  sarcoma  is  often  caused  by  chronic  if  ^^B* 
'Is  no  dnubt.  In  a  case  of  sarcoma  over  the  scapula  t 
that  ihc  location  of  the  tumor  corresponded  exactly  wit 
the  suspender  had  produced  the  greatest  amount  of  pi 
tion.     Sarcoma  may  be  compt^^^^Bir  of  round  cflL 
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cells,  or  these  two  kinds  of  cells  may  be  present  in  varying  proportions 
in  the  same  tumor  (Figs.  396,  397). 

The  most  frequent  form  of  sarcoma  of  the  skin  ts  the  nielano-sar- 
coma.  This  tumor  originates  t-ithcr  in  a  pigmented  nevus,  a  wart,  or 
the  bed  of  a  finger-nail.  In  either  locality  the  tumor  is  so  near  tlie 
surface  of  the  skin  that  ulceration  is  an  early  occurrence  (Fig.  39S). 
A  mclano-sarcoma  seldom  attains  great  size,  because,  as  a  rule,  the 
tumor  at  an  early  stage  reaches  the  surface  of  the  skin  and  ulcerates. 

Much  of  the  pigment  produced  in  melanotic  tumors  is  eliminated 
through  the  urine.     It  not  infrequently  happens  that  the  secondary 


Fig-  337.— Sojtll  tpiiullc-ceUrd  urcoma  of  ihc  tkln ;  X  '1f>  fafier  K>r|E  unA  Schmofl).    The  Iuin«  ton-' 
4is(B  rti  nuoicroui    bujiiJI«  of  ipiEiJlc-ccllf.  Which  li;«vc  been  cm  ro^K't'^lJl"^^^^   In  l^c  tcntre  of  l^«  field, 
trantvencly  In  ihc  pcriL>licfy      A  lew  cclLi  canuiii  fine  sr°niile«  of  plgntcnl.  ^vhKh  apj>Ciif  iti  die  pkclure  >& 
miniitc  blAiik  dcu. 

lymphatic  tumors  grow  very  rapidly,  while  tjie  primary  tumor  grows 
slowly  or  remains  stationary.  In  melano-.sarcoma  regional  infection  is 
followed  soon  by  general  dissemination,  although  there  are  exceptions 
to  this  rule.  MelaOo-sarcoma  occurring  in  the  matrix  or  the  neighbor- 
hood of  the  nail  presents  itself  at  first  as  a  black  nodule  which  ulcer- 
ates early,  and  local,  regional,  and  general  dissemination  follows  rapidly. 
The  great  toe  is  most  frequently  thus  aflbcted.  In  a  case  which  came 
under  the  writer's  notice  the  matrix  of  the  nail  of  the  right  index  finger 
was  the  starting-point  of  the  tumor.     The  patient,  a  tailor  thirty-five 
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years  of  age,  attributed  the  tumor  to  the  pride  of  a  needle  In  this 
case  the  whole  chain  of  glands  from  the  primar>-  tumor  to  the  apex 
of  the  axilla  became  infected  in  less  than  three  months,  and  death 
resulted  from  general  dissemination  uithin  a  >'ear  from  the  tune  the 
tumor  was  discovered.  Tbe  case  u-as  treated  repeatedly  with  caustics, 
which  greatly  aggravated  the  local  conditions  and  hastened  the  &lal 
termination. 

Melano-sarconu  of  tfac  skin  is  characterized  b>'  the  pigmentation 
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of  the  primary  and  sccondarj'  tumors  and  by  the  rapidit>'  with  which 
local,  regional,  and  general  dissemination  occurs. 

The  only  proper  treatment  for  me  1  an o- sarcoma  of  the  skin  is  early 
excision  of  the  primary  tumor.  If  the  tumor  starts  in  the  neighbor- 
hood of  a  finger-nail  or. a  toe-nail,  ampuution  is  preferable  to  excis- 
ion. In  s.ircoma  of  the  skin  occurring  in  other  ]>art-i  of  the  body, 
whether  pigmented  or  not,  the  incisinns  should  Ix"  made  at  least  an 
inch  distant  from  the  visible  and  paljiable  margins  of  the  tui 
is  very  doubtful  whether  anvthing  can  be  gained  from  an 
after  extensive  regional  infection  has  occurred.  Such  cases 
treated  by  steriliied  cultures  of  the  streptococcus  of  er>'sip( 
islered  subcut.ineoiisly. 

Bubtnucous  Connective  Tioi^^^^^^Llprimary  tumor  i 
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mucous  connective  tissue  sarcoma  is  an  exceedingly  rare  tumor.     The 


Fig    )99  — MtLanuipc  -atiiainA, 


lunior  in  this  locality  does  not  become  pedunculated:  it  remains  scs- 


Frc.  4ca.^S4rCDII]j  <if  lh«  tk^r  <if  \\\t  hack. 

ulceration  sets  in  early  and  progresses  with  the  growth  of  the 
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tumor.     The  cedema  of  the  tumor-tissue  \\\ax  is  almoet  a  constant  con- 
flition  in  submucous  sarcoma  imparts  to  the  tumor  under  the  micro- 


r 
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scope  a  myxomatous  appearance  at  an  early  stage  and  hastens  the 
actual  myxomatous  degeneration.  Sarcomata  of  the  uterus  and  of  th< 
intestinal  canal  usually  bcRin  as  submucous  tumors. 

Fascial  Sarcoma. — Fascial  sarcoma  may  appear  ar>'where  in  the 
deep  connective  tissue;  it  occurs   most  frequently,  howci-er,!] 
the  planes  of  large  muscles,  presenting  itself  as  a  smooth^ 
painless  tumor  which  displaces  and   iuRltratcs   the   adjac 
Unless  bound  down  by  resisting  slniclurcs.  the  tumor  is  quit 
and  when  it  is  soft  pscuilo-lluclualion  is  present.     The  tc 
posed  of  spiiidle-cells  or  of  round  cdh,  or  these  two  kindsj 


SARCOMA. 


Plate  i6. 


.  or  bru&i     1    EaurnttiUA  fa^vl»l  urcDoiB  between  tcapulK 


SARCOAfA. 


579 


occur  in  the  same  tumor.  In  some  of  thi;  soft  tumors  the  round  cells 
are  unusually  large  ajid  multinuclear.  The  tumor,  which  develops 
within  a  few  weeks  after  a  contusion,  follows  the  intermuscular  sepia 
and  the  sheaths  of  vessels  and  nerves ;  it  differs  from  a  myxoma  and 
a  lipoma  by  its  rapid  growth,  and  from  inflammatory  swellings  by  the 
absence  of  pain  and  tenderness.  In  large  tumors  central  necrosi.s  occa- 
sionally takes  place.  Hemorrhages  into  the  substance  of  the  tumor 
and  myxomatous  degeneration  arc  of  frequent  occurrence.  Regional 
infection  takes  place  along  connective-tissue  routes,  seldom  through  the 
deep  lymphatics. 

Sarcoma  is  met  with  most  frequently  in  the  deep  connective  tissue 
of  the  neck,  the  thigh,  the  leg,  the  arm.  the  abdomen,  and  the  scapular 
region.  During  the  college  session  of  1894  the  writer  removed  from 
the  interscapular  region  such  a  tumor,  the  circumference  of  which 
equalled  thai  of  a  large  soup-plate.  Portions  of  the  scapular  muscles 
were  removed  with  the  tumor  on  both  sides.  The  enormous  wound  was 
greatly  diminished  in  size  by  the  use  of  tension-sutures.  About  a  week 
after  the  operation  the  patient  contracted  erj'sipelas.  which  commenced 
at  the  borders  of  the  wound  and  spread  over  the  entire  surface  of  the 
chest,  abdomen,  neck,  and  upper  extremities.  The  entire  wound  healed 
by  granulation  in  two  months,  leaving  a  circular  pale  scar  the  size  of  the 
palm  of  the  hand.  No  recurrence  had  taken  place  six  months  after  the 
operation. 

In  fascial  sarcoma  of  the  trunk  and  neck  the  tumor  should  be 
removed  as  early  as  possible  by  a  thorough  excision,  including  with 
the  tumor  a  wide  zone  of  apparently  healthy  tissue.  In  fascial  sar- 
coma of  the  limbs  involving  the  principal  vessels  and  nerves,  ampu- 
tation is  indicated,  and  the  operation  should  be  performed  at  a  safe 
distance  from  the  tumor.  If  the  tumor  is  located  some  distance  from 
important  structures  and  is  limited  in  extent,  excision  may  be  tried. 
It  has  been  the  experience  of  the  writer  that  such  tumors  deeply 
located  return  almost  without  exception  after  excision  ;  this  cannot  be 
said  of  sarcoma  of  the  superficial  fascia.  In  the  deep  sarcomata  the 
adjacent  muscular  fibres  become  infiltrated  at  an  early  stage,  and  the 
disease  creeps  along  the  connect! ve-ti.ssue  spaces  far  bej'ond  the  pro- 
posed line  of  incision  long  before  llie  operation   is  performed. 

Fascial  sarcoma  in  children  is  an  exceedingly  malignant  tumor.    In 

the  winter  of  1893-94  the  writer  had  under  his  care,  at  the  clinic  of 

Rush  Medical   College,  a  girl  eight  years  of  age,  who  was  otherwise 

'  in  good  health.     Within  two  months  a  lumor  the  size  of  a  child's  fist 

i  bad  formed  among  the  deep  muscles  of  the  calf  of  the  leg,  about  three 

■inches  below  the  knee-joint.     There  was  no  pulsation ;  neither  pain  nor 
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tenderness  existed.  The  skin  o\-cr  the  tumor  was  nonnaL  An  explor- 
atory puncture  >-icIdcd  blood.  A  diagnosis  of  &scial  sarcoma  was 
made,  and  the  limb  was  ampulateJ  by  the  Gritti-Stokc  supracondylojd  , 
operation.  Primar>'  healing  of  the  wound  took  place.  Two  montlis 
after  the  operatioa  a  soft  tumor  appeared  among  the  deep  muscles  over 
the  posterior  aspect  of  the  stump,  and  unconnected  with  the  scar.  As  | 
soon  as  the  parents'  consent  could  be  obtained  amputation  through  the 
hip-joint  was  made;  from  this  operation  the  little  patient  recovered 
without  any  untoward  sj-mptoms. 

From  his  own  experience  the  writer  has  come  to  regard  amputation 
as  preferable  to  excision  in  cases  of  deep  fascial  sarcoma  of  tlie  limbs. 
It  is  possible  that  with  the  aid  of  sterilized  injections  of  the  microbe 
of  er^'sipelas  we  will  be  able  more  frequently  to  dispense  with  muti- 
lating operations. 

Lymphatic  Glands. — Primary'  sarcoma  of  the  lymphatic  glands, 
lympho-sarcoma,  is  a  comparatively  rare  affection.     The  primary  tumor 


Kin.  till      t  )»ipliimiiiii»ii .  X  ifi>  l-fm  Kjrg  mJ  StUmorll     1"he  ciU»  of  whith  Ihi  lumor  ii  con- 
pOftcd  «hciw  ihc  cTuUUnrof  tyAl^tlkud  curpuids.     lictiJ«  thue  inuilt  round  txttl  Ibere  ATe  «cCD  Urfcr  «LLi 

infects  adjacent  glands  of  the  same  region.  The  tumors,  as  a  nile, 
present  to  the  palpating  finger  a  sense  of  elastic  resistance.  They  are 
smooth  and  movable  before  the  tumor  pcrfor.it^||d|Hfcsule  of  the 
gland.  The  pre-existing  glandular  tissue  tak-i=:  iwflB^KtI>c  groi| 
of  the  tumor,  and  is  gradually  displaced  by  Mr  *■  ^t-,..- 
cells  of  which  the  tumor  is  composed  are  small 
imbedded  in  an  excecdinj^ly  delicate  reticulum, 
frequently  are  occupied  by  a  single  cell  (Fiy- 
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infection  is  usually  followed  sooner  or  later  by  general  infection,  which 
in  these  cases  is  more  frequently  the  result  of  migration  of  sarcoma- 
cells  in  the  lymph-stream  than  of  direct  infection  through  a  vessel- 
wall.  The  metastatic  tumors  present  the  same  lymphoid  appearance 
as  the  primary  tumur.  As  soon  as  the  capsule  of  the  tumor  is  per- 
forated by  the  tumor,  the  sarcoma  involves  the  surrounding  connective 
tissue;  and  when  the  disease  in  neighboring  glands  has  reached  the 
same  stage,  the  glandular  tumors  are  incorporated  with  the  perigland- 
ular tumor-tissue  in  one  mass,  in  which  the  separate  glands  can  no 
longer  be  identified.  At  this  stage  the  common  tumor-mass  frequently 
implicates  the  overlying  skin,  when  ulceration  and  sloughing  take  place. 
Before  dissemination  and  ulceration  occur  the  health  of  the  patient 
is  but  little  impaired.  When  the  glands  occupy  the  region  of  the 
neck  or  the  mediastinum,  the  tumors  may  cause  great  suffering  and 
death  from  pressure. 

The  characteristic  features  of  lympho-sarcoma  are  the  successive 
enlargement  of  the  glands  of  the  region  occupied  by  the  primary 
tumor,  followed  by  metastasis  without  Icucocythemia.  In  leukemia 
other  blood -producing  organs  become  successively  afTectcd,  and  the 
blood  under  the  microscope  shows  the  characteristic  tcxtural  changes. 
In  pseudo-leukemia  the  glands  in  different  parts  of  the  body  become 
enlarged.  In  tuberculosis  the  glands  never  attain  such  large  size  as  in 
lympho-sarcoma  without  the  occurrence  of  extensive  regressive  meta- 
morphoses. In  primary  syphilis  the  enlargement  of  the  glands  can  be 
traced  lo  the  proper  source  of  infection  ;  and  in  secondary  and  tertiary 
syphilis  the  glandular  hyperplasia  is  universal  and  the  swellings  seldom 
exceed  an  almond  in  size. 

The  prognosis  in  glandular  sarcoma  is  very  grave,  as  recurrence 
after  extirpation  is  the  rule.  An  operation  holds  out  encouragement 
if  it  be  performed  before  the  capsules  of  the  affected  glands  have  become 
perforated.  As  the  deep  glands  are  more  frequently  affected  by  sarcoma 
than  the  superficial  gland-s,  the  operation  is  often  very  difficult  on 
account  of  the  close  proximity  to  the  tumors  of  important  vessels  and 
nerves.  Snrcoinatims  glaniis  sliatild  ttti'tr  be  enucUated.  Even  if  the 
iiipsiiUs  of  tlu  glands  are  nol perforaled. young sarcoma-celh  have  passed 
fhrough  them  info  the  periglandular  coiiiiective-dssue  spaces.  The  opera- 
tiiv  treatment  of  lymphosarcoma  consists  in  a  clean  and  thorough  excision 
of  the  glands  with  the  surrounding  connectciw  tissue. 

An  operation  is  justifiable  only  if  there  is  reasonable  hope,  from  the 
number  and  location  of  the  glands,  that  all  diseased  tissue  can  be 
amoved.  Incomplete  operations  increase  the  malignancy  of  the  tumor 
">asten  tlie  fatal  termination.    The  only  exception  to  this  rule  arises 
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when  the  glandular  massL-s  threaten  life  from  compression  of  an  import- 
atil  organ,  when  the  largest  glands  may  be  removed  to  meet  urgent 
symptoms.  In  attempting  to  remove  sarcomatous  glands  by  a  radical 
operation  the  region  affected  should  be  exposed  freely  by  a  large  incis- 
ion in  a  direction  parallel  with  the  chain  of  glands.  If  nccessarj".  tlie 
overlying  skin  is  included  in  two  elliptical  incisions.  No  blunt  instru- 
ments should  be  used,  and  no  attempt  should  be  made  to  remove  the 
glands  by  enucleation.  The  whole  chain  of  glands,  with  the  connecting 
lymphatic  channels  and  the  connective  tissue  surrounding  the  glands, 
should  be  removed  by  a  clean  dissection  with  scalpel  and  dissecting 
forceps.  In  the  region  of  the  neck,  when  the  deep  glands  are  the  seat 
of  sarcoma,  it  is  often  necessary  to  include  also  in  the  part  to  be 
removed  several  inches  of  the  interna!  jugular  vein,  and  sometimes  it  is 
necessary  to  include  also  the  carotid  artery  and  the  pneumogastric 
nerve.  Any  or  alt  of  these  structures  should  be  saved  if  possible,  but 
when  they  are  implicated  in  the  tumor  they  must  be  sacrificed  fear- 
lessly. The  vessels  are  to  be  resected  between  two  ligatures.  Resec- 
tion of  the  pneumogastric  nerve  has  been  performed  by  Kocher.  Kap- 
peler,  the  writer,  and  other  surgeons  without  any  immediate  disastrous 
results;  the  operation  is  invariably  followed,  however,  by  permanent 
paralysis  of  the  vocal  cords  on  the  affected  side.  Healing  of  the 
wound  by  primary  intention  should  be  aimed  at  in  all  operations  for 
sarcoma,  as  healing  by  granulation  cannot  but  favor  a  local  recur- 
rence. 

Bones. — Sarcoma  of  bone  is  met  with  clinically  more  frequently 
than  sarcoma  of  any  other  organ  or  tissue. 

Miiller  assigned  the  name  "osteoid  tumor"  or  "  ossifying  fungus 
Lfrowth  "  to  what  we  now  recognize  as  sarcoma.  Stanley  called  the 
rtttne  kind  of  tumor  of  bone  "malignant  osseous  tumor."  Miiller  was 
inclined  to  classify  it  with  carcinoma.  Similar  tumors  are  occasionally 
met  with  independently  of  bone.  Pott  described  such  a  tumor  which 
lay  "  loose  between  the  sartorius  and  vastus  intcrnus  muscles."  In  the 
museum  of  St.  Thomas's  Hospital,  London,  there  is  a  tumor  like  an 
osteoid  carcinoma  that  was  removed  from  near  a  humerus,  and  another 
from  a  popliteal  space.  In  all  these  cases  the  removal  of  the  tumor 
was  followed  by  the  growth  of  an  ordinary  sarcoma  devoid  of  osteoid 
material. 

The  osseous  part  of  the  tumor  is  always  attached  to  the  bone  from 
which  the  growth  had  its  origin.  The  microscopic  characters  of  the 
ossified  part  are  those  of  true  bone,  but  rarely  of  well-formed  bone. 

Among  19  cases  collected  by  Paget,  5  of  the  patients  were  between 
ten  and  twenty  years  old,  9  between  twenty  and  thirty,  4  between  thirty 
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and  forty,  and  i  between  forty  and  fifty.  In  more  than  one-half  the 
cases  the  immediate  cause  of  the  tumor  was  attributed  to  an  injury. 

Although  no  age  is  exempt,  sarcoma  of  bone  occurs  more  fre- 
cjueiitly  ill  children  and  young  adults.  The  active  physiological  changes 
which  take  place  during  the  development  of  the  skeleton  constitute 
a  potent  exciting  cause.  Sarcoma  is  found  most  frequently  in  that 
part  of  the  bone  where  the  circulation  is  most  active— that  is.  in  the 
epiphyseal  extremities  of  the  long  bones  and  in  the  inner  layer  of  the 
periosteum,  the  cambium.  The  most  malignant  form  is  the  periosteal, 
and  the  most  benign  form  is  sarcomatous  epulis. 

EiBtological  Varieties. — Giaul-celUd  or  Myeloid  Sarcoma. — A  sar- 
coma should   be  called  "myeloid"  or  "  giant -eel  led "  if  the   tumor 


Vk).  403.— GlAPt-crlLcil  MrCDina  of  upper  Jaw;  y  3^  (^ncr  Karg  and  Schmorl}.  Bfiwerb  tht  ctcmcly 
padud  ^^ndle-ctU*  vnd  rtmnclc^llsor  ihc  (umnr  *n  numci-Emi  irkiiltinuclur  i^iuiE-celk  variaiuly  ihAped, 
TTie  pudci.  whith  ccnidin  durinct  nucleoli,  .>rc  di^lrjbuird  rquaUy  ihnugTi  the  prolnpln^m  of  iKc  cell*,  m 
canlratl  tti  Ihe  gluiL-celli  tn  niberculaT  iiroJutju,  III  which  Ihe  nuclei  i>ccupy  the  prripTici^l  (out  cf  lUt  ccllt- 

is   composed   in   at  ,  least   one-half  of  giant-cells.      Many   sarcomata 
contain   giant-cells,   but   when   these   cells   do   not   predominate   ihc 
tumor  is  designated  according  to  the  cell-elements  which   form  th^ 
greater   bulk.    A  pure  gi.ant-celled  sarcoma  does  not  cxi^t:   w 
at  the  same  time  between  the  giant-cells  round  cells,  * 
both  (Fig.  403).     The  intercellular  substance  is 
or  in  the  shape  of  fibrilla'.     The  prototypes  i' 
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giam-cclls  arc  the  myfloplmjurs  in  the  marrow  of  bone  Giont-ccllcd 
sarcoma  is  rare  in  children  and  in  the  aycd,  ;Hid  is  found  most  fre- 
quently in  the  lower  jaw,  the  fcniiir.  and  the  tibia.  The  tumor,  which  is 
not  encapsulated,  but  is  circumscribed,  is  nf  slow  growth,  of  a  red  or 
brownish  color,  and  is  not  prone  to  ossify  or  degenerate. 

Cysts  are  produced  by  hemi>rrhage  or  by  degenerative  changes  in 
tumors  of  large  size.  The  vascular  supply  of  these  tumors  is  so  gr«ai 
that  pulsation  and  bruit  are  frequently  present  (Fig.  404). 


Fin.  JO*,— M)'»loidey»llc  jnnt.«llcil  ■■rcomo  odhe  lo"ei  rpiphr>i«  oftht  fcrniit,  hum  itiil  iwtnli-Into 
^canaM;  Lojifr^tiidtitkl  ttfUfyn.  'tvc-h^M  natuml  •irr  (a'ln  ZiT^Jug}  'I'hc  lowrr  viid  of  thr  rumor  ii  niiin'l 
\vA  It  covvrrJ  Iry  ihp  qrlLciLldf  ordUi*  (f'j,  /,  p4<ellii.  The  d^rk  iifcAk  (ar  iMilWmo  thickni^*  And  diicc. 
Itvit  tii  Uic  iQconilnry  thcll  i>f  baiw,  which  on  Ix:  Ifncrd  ■■  tcflahn  ilulkince  alonE  llic  Dif1*r  iriii  iniicT  tcirTiAOU 
orrhc  tlirth  of  (he  booc  (d').  The  cy»t-w*l1t  wc(«  fingothi  lameafllit  cyau  conijilnnl  tenjn.  cKhtn  ckintT- 
ualFil  1>Ii-id  (/) 

The  bone-producing  function  of  myeloid  sarcoma  is  always  limited, 
and  in  many  cases  is  entirely  wanting — a  circumstance  which  frequently 
results  in  pathological  fracture. 

RoHtiii-idkd  Sarcoma. — In  this  variety  of  sarcoma  the  round  cells 
compose  the  entire  tumor  or  the  bulk  of  the  tumor,  the  balance  bein" 
represented  by  spindle-cells  and  a  few  giant-cells.  Round-celled  is 
more  malignanl  th.ni  giant-celled  sarcoma,  more  especially  if  the  reprc- 


O^Eco^t^irf  Qnia  of  (he  hcjid  of  ihr  lEbla  ;  x  tart:  d,  remn^iniA  of  Fpiph]rieal  c;LrtilAE«  ;  f,  ijiant'tielb  of 
rumuE :  '\  ttMiii-crLl^  uT  tumor  33<%MaJng  tHiritclaitlc  functlan  :  </■  vctKlt ;  r,  luiiiDT'SiTOJDii  i  y.  larjEc  urcA  of 
aLrtaibcd  cai-uU^f  wilh  infiltrviliia  liimET-ccLU., 
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sentative  cells  are  small  and  when  the  tumor  is  located  near  the  trunk. 
The  long  bones  are  most  frequently  affectud,  especially  their  epiphyseal 
extremities.  The  tumors  are  found  oftenest  in  the  upper  end  of  the 
iiumerus,  the  lower  end  of  the  radiu.s.  the  lower  end  of  the  femur,  and 
the  upper  end  of  the  tibia.  The  flat  bones  are  also  frequently  affected. 
The  round  sarcoma-cells  possess  no  librillating  power;  the  tumor  is 
therefore  soft,  is  not  encapsulated,  and  grows  more  rapidly  than  giant- 
celled  sarcoma. 

In  both  giant-celled  and  round-celled  sarcoma  the  tumors,  in.stead 
of  producing  new  bone,  destroy  the  pre-existing  bone-tissue,  thus  in 
the  case  of  the  long  bones  leading  to  weakening  of  the  shaft,  so  that 
often  upon  the  slightest  application  of  force,  as  turning  in  bed,  a  path- 
ological fracture  is  produced.  If  the  tumor  is  located  centrally,  the 
resistance  being  equal  on  all  sides,  a  spindle-shaped  enlargement  of 
the  bone  is  produced,  the  centre  of  the  .spindle  corresponding  with  the 
primarj-  location  of  the  tumor.  This  enlargement  is  not  caused  by 
tumor-tissue  of  the  bone,  but  by  the  expansion  of  the  comp.ict  layer 
of  the  bone  and  the  periosteum  under  the  greatly  increased  intra-osse- 
ous  tension.  The  compact  layer  is  weakened  by  the  destruction  of 
pre-e.xisling  bone-tissue  from  within  outward  by  the  tumor.  The 
sarcoma-cells  act  in  the  capadty  of  osteoblasts.  New  bone  is  produced 
by  the  perio.steuni  when  this  is  reached  by  the  tumor  (Fig.  404.  a). 
If  the  lumor  is  nitt  centrally  located,  or  if  it  starts  in  the  compact 
layer  of  bone,  the  tumor  occupies  one  side  of  the  bone,  and  will 
grow  in  the  direction  offering  the  least  resistance — that  is,  away  from 
the  bone.  In  such  cases  pathological  fracture  is  of  less  frequent 
occurrence. 

Round-celled  sarcoma  gives  rise  to  regional  and  general  infection 
more  constantly  and  at  an  earlier  stage  than  giant-celled  sarcoma. 
Round-celled  sarcoma  may  originate  from  the  inner  layer  of  the 
periosteum,  when  the  resulting  tumor  soon  encircles  the  bone,  and 
almost  from  the  beginning  implicates  the  connective  tissue  outside  the 
periosteum,  where  the  tumor  exhibits  more  of  the  phenomena  of  a 
deep  connective-ti.ssue  sarcoma  than  sarcoma  of  bone. 

Spimi/i-'Ci/lcii  Sarcotnn. — A  spindle-celled  sarcoma  is  very  rare  in 
the  interior  of  bone  as  a  primary  tumor.  It  originates  most  frequently 
in  the  periosteum,  where,  by  continuity  of  tissue,  it  soon  extends  around 
the  shaft  of  long  bones,  appearing  as  a  fusiform  tumor.  Between  the 
spindle-cells  there  arc  often  fuund.  in  varying  proportions,  round  cells, 
and  sometimes  giant-cells. 

Periosteal  sarcoma  very  often  produces  new  bone,  when  we  5|>eak 
of  an  ossifying  sarcoma.     Ossification  of  the  tumor  lakes  place  fr(^ 
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quently  in  sarcoma  of  the  flat  as  well  as  in  sarcoma  of  the  long  bones. 
The  tumor  is  hard  if  ossification  takes  place  on  a  large  scale  or  if  the 
tumor  is  composed  almost  exclusively  of  spindle-cells  ;  it  is  soft  in  non- 
ossifying  tumors  composed  in  part  at  least  of  round  cells  and  giant-cells. 


Fic.  405,— pEnodeal  bone  producini  urcoma  of  ihc  Xrz:  •uning-palnt  In  the  umu.    Vcntcal  ucHaa 
ihtough  iht  lilflU  temoved  by  ampulatjOTk ;  4.  luidoT't[«>ue ;  b,  ihari  of  libjA^  f.  nCW  bolW- 

In  ossifying  periosteal  sarcoma  the  bone  left  after  maceration  con- 
sists of  beautiful  spicula;,  which  radiate  and  branch  from  the  affected 
bone  (Fig.  405).  Decalcified  specimens  show  delicate  trabeculac.  usu- 
ally perpendicular  to  the  old  bone,  and  between  them  a  verj'  cellular 
tissue  containing  spliidlc-cells  and  round  cells. 
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Pathological  fracture  docs  not  occur  in  periosteal  sarcoma,  as  the 
affected  bone  is  not  much  weakened  by  the  tumor.  Clinically,  perios- 
teal sarcoma  differs  from  primary  sarcoma  of  bone  by  tlie  existence  of 


Fig  4dA,— Pcrlmeal  urcuma  of  Lhe  lihid  (Siiraical  Clonic,  Ruih  Medical  Cullqc,  ChicsEo). 


L 


greater  pain  and  tenderness,  by  its  greater  malignancy,  manifested  by 
its  more  rapid  growth,  and  by  its  tendency  to  give  rise  to  regional 
and  general  dissemination.  Sarcomata  of  some  of  the  bones  present 
such  peculiar  clinical  features  that  a  special  reference  to  them  is 
necessary. 

Cranial  Bones. — Periosteal  sarcoma  of  the  cranial  bones  forms  at 
first  an  external  tumor  which  attacks  the  bone  beneath,  often  leading 
to  diffuse  secondary  sarcoma  of  the  dura  mater,  and  even  of  the  brain 
itself.  Anatomically  the  tumor  is  characterized  by  massive  radiating 
spicule  of  bone. 
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Myeloid  sarcoma  begins  in  the  connective  tissue  or  myeloid  tissue 
of  the  diploe.  and  by  its  growth  causes  destruction  of  both  tables  of  the 
bone,  resulting  in  the  formation  of  large  intracranial  and  extracranial 
tumor-masses  connected  by  a  constricted  portion  which  corresponds 
with  the  primary  location  of  the  tumor  and  the  perforation  in  the 
skull.  New  bone  is  produced  when  the  tumor  has  reached  the  peri- 
osteum, so  that  the  tumor  is  covered  externally  by  a  thin  sht-ll  of  bone. 


Fig,  ^tNj, — Perfnralini  oiyclo'd  lutoniK  ol  the  ikuU  (ISrun*). 

which,  however,  yields  to  the  increasing  intracranial  tension  when  the 
tumor  pulsates  synchronously  with  the  heart's  action;  the  tumor  also 
presents  other  symptoms  whicli  point  to  its  partly  intracranial  location. 
In  some  cases  no  new  bone  forms,  and  pulsation  appears  as  soon 
as  perforation  takes  place.  The  tumor  gradually  becomes  softer  and 
softer,  and  finally  implicates  the  overlying  skin,  when  ulceration  and 
sloughing  hasten  the  fatal  termination-  The  external  tumor  has  been 
known  to  attain  a  bulk  of  half  the  size  of  the  head.  The  intracranial 
extension  of  tliu  tumor  often  causes  well-marked  cerebral  -symptoms. 

Formerly,  for  obvious  reasons,  myeloid  sarcomata  of  the  cranial 
bones  were  regarded  as  absolutely  fatal.  Bold  operation  under  strict 
antiseptic  precautions  has  placed  them  within  the  reach  of  successful 
operations,  provided  the  operative  treatment  be  resorted  to  in  time. 
The  extension  of  the  tumor  to  the  dura  mater  does  not  preclude  a 
successful  operation,  as  during  the  last  ten  years  large  pieces  of  the 
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dura  mater  have  been  removed  with  the  tumor  without  any  immediate 
or  remote  unfavorable  complications.  Duririfi  one  of  these  operations 
Volkmann  accidentally  injured  the  superior  longitudinal  sinus,  and  the 
patient  died  on  the  table  from  the  immediate  effects  of  the  entrance  of 
air.  Extirpation  of  these  tumors  requires  the  removal  of  the  cranial 
wall  as  far  as  the  limits  of  the  intracranial  part  of  the  tumor,  when, 
if  the  dura  mater  is  affected,  it  is  removed  with  the  tumor.  Special 
care  is  necessary-  to  prevent  the  entrance  of  air  and  undue  hemorrhage 
if  a  part  of  the  superior  longitudinal  sinus  has  to  be  excised  with  the 
tumor.  Air-embolism  can  be  prevented  with  certainty  by  keeping  tiie 
head  on  a  level  with  the  body  during  the  operation ;  hemorrhage  is 
guarded  against  by  preliminary  compression  of  the  sinus  outside  the 


Fig.  408. — Mdcemcd  specimen  af  pciitHlcnl  farcomd  ot  the  ikiilT  (Urunk). 


line  of  incision  on  both  sides,  or  by  excising  the  sinus  between  two 
ligatures.  Hemorrhage  from  the  sinus  in  accidental  injuries  is  arrested 
by  ligature,  by  suture,  or  by  compression-forceps  which  are  allowed  to 
remain  and  are  incorporated  in  the  dressings  and  removed  on  the  .second 
or  third  day.  The  interruption  of  the  circulation  in  the  sinus  is  a  harm- 
less procedure  if  the  wound  remains  aseptic:  should  suppuration  set  in, 
the  patient  is  exposed  to  the  dangers  of  septic  sinus-phlebitis  and  its 
remote  results,  sepsis  and  pyemia.  If  a  large  part  of  the  cranial  wall 
has  to  be  excised,  the  defect  should  be  filled  with  an  accurately -fitting 
plate  of  perforated  decalcified  bone,  which  furnishes  a  temporary  pro- 
tection for  the  exposed  brain  and  aids  the  bone-producing  tissues  in 
greatly  diminishing  the  size  of  the  cranial  defect.  The  wound  is  closed 
over  the  bone-plate  by  sutures  except  at  the  most  dependent  part. 
where  tubular   or   capillary  drainage   ts  established.     Serioj 
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symptoms  usually  indioilc  the  extension  of  the  tumor  beyond  the  dura 
mater,  and  contr;iin<licate  an  attempt  to  perform  a  radical  operation. 

Sarcomatous  Epulis. — Sitrcomatuus  epulis  is  a  spindle-cclled  sarcomii 
of  slow  growth  that  usually  springs  from  the  alveolar  bordur  of  the 
jaws,  and  involves  the  gum  secondarily.  Such  tumors,  although  of 
slow  growth,  may  attain  considerable  size  and  cause  great  deformity. 

Malignant  epulis  is  found  most  frequently  in  persons  more  than 
twenty  years  of  age,  and  occasionally  is  seen  in  children.  The  tumor 
is  sometimes  so  much  contracted  at  its  base  that  it  appears  as  a 
pedunculated  growth.  The  teeth  arc  loosened,  and  arc  often  extracted 
under  the  belief  that  the  swelling  is  caused  by  disease  of  their  roots. 
The  tuiTor  sometimes  undergoes  in  part  transformation  into  cartilage 
The  harder  the  tumor,  the  slower  its  growth  and  the  less  the  liability 
to  regional  and  general  dissemination.  If  the  tumor  is  allowed  to 
pursue  its  own  course,  extension  to  the  periosteum,  usually  over  the 
outer  surface  nf  the  bone,  and  destruction  of  the  bone,  are  sure  to 
follow,      rile  small-celled  variety  of  epulis  is  particularly  destructive. 

Tumors  wilh  intercellular  siibslance  are  s<ift  and  grow  rapidly.  In 
soft  tumors  the  round,  non-fibritiatiiig  cells  predominate.  After  the 
tumor  has  attained  considerable  size  it  is  subjected  to  all  kinds  of 
injuries  on  the  piirt  of  the  tcelh  and  by  eating,  and  inHamniation  .ind 
ulceration  set  in.  aggravating  the  local  condition.s  and  increasing  the 
malignancy  of  the  tumor. 

Fibrous  ef'ulis  is  only  <\ttiichid  to  the  bone ;  sarcomatous  epulis groivs 
into  the  bone.  A  careful  distinction  between  the  benign  and  malignant 
forms  of  epulis  is  important  from  a  practical  standpoint,  as  in  the  former 
instance  it  is  not  nccessarj-  to  extend  the  operation  beyond  the  bone, 
whereas  in  malignant  epulis,  in  order  to  remove  all  of  the  diseased 
tissue,  it  is  necessary  to  resort  at  least  to  the  removal  of  the  alveolar 
border  of  the  jaw,  and  in  advanced  cases,  where  the  periosteum  has 
become  extensively  involved,  nothing  short  of  resection  of  the  jaw  in 
its  entirety  will  fulfil  the  pathological  indications. 

Sarcoma  of  the  Jaws. — With  few  excejitions,  tumors  of  the  jaws  are 
sarcomata.  Giant-celled,  round-celled,  and  spindlo-cclled  tumors  occur 
in  the  jaws.  In  the  majority  of  cases  the  tumors  are  mixed-cell  sar- 
comata. Their  degree  of  malignancy  Is  determined  by  the  abundance 
of  non-fibrillating  cells.  The  round-celled  variety  is  the  most  malig- 
nant, giant-celled  the  most  benign,  and  in  mixed-cell  tumors  the  malig- 
nancy increases  with  the  number  of  round  cells.  Myeloid  central 
sarcoma  is  much  less  malignant  than  periosteal  sarcoma,  sarcomatous 
epulis  excepted.  Periosteal  sarcoma  of  the  lower  jaw  is  especially  a 
very  malignant  tumor.     Myeloid  central  sarcoma  of  the  lower  jaw,  on 
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the  contrary,  is  a  comparatively  benign  tumor.  Sarcomata  starting  In 
the  follicles  of  the  teeth  are  mixed-cell  tumors.  In  the  early  stages 
these  tumors  are  encapsulated,  but  later  they  give  rise  to  regional 
and  genera!  infection.  "Sarcoma  of  a  tooth-follicle  only  occurs  in 
children,  and  is  particularly  apt  to  involve  the  germ  of  the  first  per- 
manent molar"  (Sutton).  Myeloid  sarcomata  are  rarely  met  with 
after  the  twenty-fifth  year,  whereas  the  periosteal  variety  occurs  more 
frequently  in  persons  advanced  in  years. 

Naso-pliaryiix. — Spindlc-celled  sarcomatous  tumors  of  the  naso- 
pharynx usually  spring  from  the  under  surface  of  the  body  of  the 
sphenoid  bone.  Both  nasal  cavities  are  often  occluded,  and  processes 
of  the  tumor  extend  forward  into  the  nostrils  and  backward  into  the 
pharj-nx.  These  tumors  arc  the  source  of  great  distress  in  preventing 
nasa!  breathing  and  sometimes  in- 
terfering with  deglutition ;  they 
arc  also  attended  by  excruciating 
frontal  headache.  Hemorrhage 
is  of  frequent  occurrence. 

Nost\ — Sarcoma  of  the  nose 
is  seldom  seen  except  in  persons 
between  the  ages  of  fifteen  and 
twenty  years.  Nasal  sarcomata 
frequently  involve  one  or  both 
antrums.  A  case  of  this  kind 
is  shown  in  Figure  409.  In  this 
instance  pain  was  absent,  the  sense 
of  smell  n-as  lost,  and  the  sight 
of  the  right  eye  was  impaired. 
Moore  attempted  to  remove  the 
tumor,  but  the  patient  died  on 
the  table  in  consequence  of  some  interference  with  the  respiration. 
Subsequent  examination  showed  that  the  tumor  was  surrounded  by  a 
bony  capsule  and  that  its  wall  was  continuous  with  that  portion  of  the 
nasal  septum  formed  by  the  mesethmoid. 

Vertibris. — Primary  sarcoma  of  the  vertebrze  is  rare;  metastatic 
tumors  are  of  frequent  occurrence.  The  writer  has  seen  two  patients 
die  from  the  remote  effects  of  metastatic  sarcoma  of  the  vertebra;. 
In  the  first  ca.se  the  patient  wa.f  3  girl  fourteen  years  old  suflering  from 
a  round-celled  fascial  sarcoma  in  the  deltoid  region.  A  few  weeks  after 
the  operation  she  complained  of  pain  in  the  lower  part  of  the  dorsal 
region.  Kyphosis  and  complete  paraplegia  soon  appeared,  and  were 
followed   by  a  very  extensive  sacral   decubitus,  from   the  immediate 
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sembles  an  inflammiUory  aflection  than  a  tumor.  Its  great  malignancy- 
is  manifested  by  rapidity  of  growth  and  by  early  regional  and  general 
infection.  Local  extension  takes  place  along  the  periosteum  to  the 
underlying  bone  and  the  adjacent  tissues.  No  new  bone  is  produced. 
In  central  sarcoma  of  the  long  bones,  as  long  as  the  tumor  is  covered 
by  a  thin  shell  of  bone,  pressure  produces  a  crackling  sensation.  Pulsa- 
tions are  felt  in  perforating,  non-ossifying  sarcoma  of  the  skull  and  in 
vascular  myeloid  central  tumors  of  the  long  bones.  A  bruit  is  often 
heard  in  very  vascular  central  sarcomata  of  the  long  bones.  Glandular 
infection  occurs  most  frequently  in  round-celled  sarcoma  of  the  jaws, 
the  tarsus,  the  sternum,  and  the  ilium.  The  signs  and  symptoms  of 
sarcoma  of  the  vertebrae  resemble  acute  spondylitis.  Pathological  frac- 
ture is  one  of  the  consequences  of  central  sarcoma  of  the  long  bones. 
The  affections  most  frequently  mistaken  for  sarcoma  are  infective 
swellings,  cysts,  aneurysm,  carcinoma,  and  actinomycosis, 

Inft'ctrve  SivfUhigs. — Subacute  and  chronic  suppurative  osteomj'e- 
litis  has  frequently  been  mistaken  for  myeloid  and  periosteal  sarcoma, 
and  vki  versa.  Primary  osteomyelitis  is  a  disease  of  childhood  and 
young  adults,  the  same  as  myeloid  sarcoma.  Periosteal  sarcoma  affects 
most  frequently  persons  between  twenty  and  sixty  years  of  age.  Cen- 
tral osteomyelitis  is  a  very  painful  affection,  whereas  myeloid  sarcoma 
produces  little  or  no  pain.  Inflammatory  affections  occur  more  fre- 
quently in  the  young  than  tumors,  the  proportion  being  about  3 ;  i. 
Injury  may  precede  and  constitute  an  etiological  factor  in  both  affec- 
tions. Paget  related  an  instance  of  a  malignant  tumor  within  and 
around  the  fibula  that  attained  a  large  size  within  eight  weeks  after 
a  strain  or  perhaps  a  fracture  of  the  bone.    The  swelling  both  ir 
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myelitis  and  in  sarcoma  of  tbi'  long  bones  may  be  either  fusiTonn  or 

one-sided     The  consistency  o(  the  swelling  often  oficrs  no  clue  a*  to 

the  nature  of  the  enlai^^ement    An  inflamnutof)-  swelling  may  be  vcfy 

ird.  and  a  sarcoma  may  be  soft.     A  sarcoma  may  increase  in  sUe  as 

^lidly  as  an  inflammatory  swelling.     In  chronic  central  osteomyelitis 

no  external  swelling  may  xp^Az  for  months  or  years.     \f,  however, 

careful  observation  shows  that  ilic  tnlargcnicnt  U  not  increasing,  this 

Ucumstance  would  be  suggestive  of  osteomyelitis   rather  than  of  a 

oial^nant  tumor.    The  condition  of  the  skin  over  the  swelling  aflTords 

to  trustworthy  indication  of  the  nature  of  the  swelling.      Hntargcmcnt 

^the  subcutaneous  veins  is  found  in  sarcoma  and  in  decf>>ftcatcd  osteo- 

■elitis  before  the  abscess  has  rt-ached  the  skin.     The  soft  ]>arts  have 

ar  circulation  uninterfered  with  until  the  tumor  or  the  inflammatory 
ocess  has  implicated  the  skin  by  extension  of  the  morbid  process. 
_i£dema  is  more  su^estive  of  the  presence  of  pus  than  of  a  tumor. 
Tenderness  is  always  present  oicr  an  ostcomyclitic  focus,  and  is  absent 
or  slight  in  central  sarcoma.  In  periosteal  sarcoma  pain  and  tenderness 
are  more  conspicuous  symptom>.  The  temperature  may  be  normal  in 
chronic  osteomyelitis,  and  a  slight  rise  of  temperature  is  obser\'cd  in 
pure  cases  of  sarcoma.  In  perit.stual  sarcoma  the  temperature  not  inirc- 
quently  rises  three  or  four  degrees  above  normal. 

An  exploratory  puncture  may  prove  usc-ful  as  a  diagnostic  aid. 
In  obscure  cases  an  exploratorj-  operation  will  often  be  the  only  means 
of  diff'erentiating  a  sarcoma  fronian  infective  swelling.  The  exploration 
in  central  disease  of  the  bones  should  be  carried  not  only  down  to, 
but  into,  the  bone  by  the  use  of  mallet  and  gouge.  If  the  disease  is 
inflammator\-,  the  bone  removed  will  present  the  structure  of  can- 
cellous bone — that  is,  it  will  be  more  or  less  porous— and  when  the 
abscess-cavitj'  is  reached  at  least  a  few  drops  of  pus  will  be  discovered. 
If  a  tumor  is  exposed  by  the  of>erarion.  tumor-tissue  and  no  pus  will 
be  found.  At  this  stage  of  the  operation,  in  case  of  doubt  the  micro- 
scope may  prove  of  sjreat  value  in  makinfj  a  positive  diagnosis. 

Tuberculosi.-;  of  the  long  bones  usually  affects  the  epiphyseal  ex- 
tremities, and  the  adjacent  joint  is  frequently  found  implicated,  while  in 
sarcoma  in  the  same  localities  joint-complications  seldom  occur,  as  the 
articubr  cartilage,  although  not  impermeable  to  sarcoma,  protects  the 
joint  for  a  long  time.  In  advanced  tuberculosis  of  the  short  and  flat 
bones  that  has  terminated  in  the  formation  of  a  tubercular  abscess  an 
exploratorj-  puncture  will  reveal  the  true  nature  of  the  swelling. 

Syphilitic  gummata  of  bone  or  of  periosteum  have  frequently  been 
mistaken  for  sarcoma.  Careful  inquiry-  into  the  history  of  the  case  is 
important  in  cases  in  which  there  is  any  doubt  as  to  the  syphil 
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of  the  bone-affection.  Giimmata  often  appear  as  a  multipU  affedion,  and 
careful  examination  of  the  patient  wUl  often  rez'cal  the  presence  of  marks 
of  antecedent  syphilitic  lesions  or  the  existence  of  additional  syphilitic  affec- 
tions. The  histological  stnteturc  of  g-itmmata  under  the  microscope  bears 
such  a  close  resemblance  to  small  round-celled  sarcomata  that  micro- 
scopical examination  should  not  be  relied  upon  in  making  a  differential 
diagnosis  betiveen  gumma  and  round-celled  sarcoma.  In  doubtful  cases 
the  patient  should  be  placed  upon  a  vigorous  antisyphilitic  treatment 
for  a  few  weeks,  during  which  time  the  enlargement  should  be  exam- 
ined frequently  in  order  to  observe  the  effects  of  the  treatment.  If  the 
enlargement  is  a  sarcoma,  the  treatment  will  make  no  impression  on 
the  tumor;  if  it  is  syphilitic,  a  decided  improvement  will  be  noticeable 
in  a  few  weeks. 

Cysts  of  bone,  parasitic  and  non-parasitic,  grow  very  slowly,  remain 
local,  and  arc  not  apt  to  give  rise  to  any  subjective  symptoms.  They 
are  also  extremely  rare. 

In  pulsating  myeloid  tumors  of  the  long  bones  a  careful  examination 
must  be  made  to  distinguish  them  from  true  aneurysm.  In  many 
pulsating  sarcomata  no  bruit  can  be  heard,  while  in  true  aneurysm  this 
symptom  is  present  almost  without  exception.  In  aneurysm  a  more 
decided  impression  is  made  upon  the  swelling  by  compression  of  the 
principal  arterj'  on  the  proximal  side  than  in  pulsating  sarcomata.  In 
sarcoma  a  distinct  crackling  sensation  is  produced  on  making  pressure 
upon  the  tumor  as  long  as  it  is  covered  with  a  thin  shell  of  bone. 

The  differential  diagnosis  between  sarcoma  and  actinomycosis  can 
only  come  in  question  in  cases  in  which  the  jaws  are  the  seat  of  the 
affection.  Microscopical  examination  of  fragments  of  tissue  will  show 
the  presence  of  the  essential  cause,  the  actinomyces,  if  the  enlarge- 
ment is  an  actinomycotic  swelling. 

Treatment. — The  operative  treatment  of  sarcoma  of  bone  is  indicated 
in  all  cases  in  which  there  is  reasonable  hope  that  all  diseased  tissue 
can  be  removed  and  in  which  metastasis  has  not  occurred.  The  last 
point  is  difficult  to  determine,  as  some  sarcomata  give  rise  to  metastasis 
at  a  very  early  stage,  and  the  metastatic  tumors  may  be  very  small  or 
may  be  located  in  internal  organs,  thereby  eluding  detection.  Meta- 
static tumors  of  the  brain  are  often  attended  by  impairment  of  vision 
and  by  other  focal  symptoms.  Metastatic  tumors  of  the  lungs  and 
the  pleune  must  be  suspected  if  the  patient  has  a  hydrothorax.  Ascites 
is  another  condition  which  sometimes  develops  in  consequence  of 
metastatic  tumors  of  some  of  the  abdominal  viscera. 

It  is  superfluous  to  insist  that  sarcoma  of  the  bones  should  be 
operated  upon  at  the  earliest  pos.sible  moment.     Although  the 
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for  a  permanent  cure  after  early  operations  are  not  so  favorable  as  in 
carcinoma,  there  can  be  no  doubt  that  thorough  operations  in  cases  • 
of  sarcoma,  performed  before  regional  and  general  dissemination  has 
occurred,  will  in  a  fair  percentage  of  cases  not  be  followed  by  recur- 
rence of  the  tumor. 

In  central  .sarcoma  the  disease  often  has  become  diffused  through 
the  numerous  imperfect  blood-vessels  before  such  a  condition  is  sus- 
pected; and  in  periosteal  sarcoma  regional  dissemination  through  the 
surrounding  connective-tissue  spaces  often  takes  place  at  a  very  early 
period. 

Long  Bones. — In  myeloid  sarcoma  of  the  lon^  bones  a  conservative 
operation  is  justifiable  in  small  tumors  if  the  disease  is  limited  to  the 
bone.  In  slow-growing  myeloid  tumors  favorably  located  removal  of 
the  tumor  with  the  sharp  spoon,  the  chisel,  and  the  hammer  has  in  a 
few  instances  yielded  a  satisfactory  result.  The  cases  adapted  for  this 
operation  are,  however,  few  and  far  apart.  Resection  of  the  bone  in 
its  continuity  is  another  operation  adapted  for  well-selected  cases.  It 
is  inapplicable  if  the  tumor  involves  the  pancreas  or  the  femur.  This 
operation  must  be  limited  to  the  bones  of  the  forearm,  the  clavicle. 
and  the  ribs.  Many  years  ago  the  writer  excised  the  inner  two-thirds 
of  the  clavicle  for  central  sarcoma.  The  patient  was  a  boy  sixteen 
years  of  age.  The  tumor,  which  was  located  near  the  sternal  end,  was 
larger  than  a  hen's  egg,  had  not  extended  beyond  the  periosteum,  and 
was  covered  by  an  imperfect  thin  shell  of  bone.  The  boy  recovered 
almost  perfect  use  of  the  arm,  and  the  tumor  never  returned.  In  1876, 
Henry  Morris  excised  the  lower  end  of  the  right  radius  and  the  lower 
fourth  of  the  ulnar  for  sarcoma.  No  recurrence  had  taken  place  six- 
teen years  after  the  operation  (Fig.  41 1).  The  patient  recovered  con- 
siderable use  of  the  hand.  A  few  other  cases  have  been  reported  in 
which  excision  of  a  part  of  the  shaft  of  the  long  bones  yielded  satis- 


PiQ.  411  ^FDrcjm  oT  n  woman  Tour  yeart  aCifir  cicitionoT  the  Lower  rourih  or  ibv  ulnar  and  ihe  ndiut  for 
a  myeloid  turcama  oX  ihc  ndlui  Uricr  Henry  Marrit). 

factory  results.     In  ihe  majority  of  cases  it  is  necessary  to  resort  to 
amputation  in  sarcoma  of  the  long  bones. 
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Periosteal  sarcoma  invariably  necessitates  a  mutilating  operation. 
As  a  rule,  the  untirc  bone  should  be  removed.  In  sarcoma  of  the 
bones  of  the  forearm  amputation  should  be  performed  at  or  above  the 
elbow-joint;  if  the  bones  of  the  leg  are  the  seat  of  the  tumor.  Gritti- 
Stokes's  supracondyloid  amputation  will  fulfil  the  pathological  indica- 
tions and  will  yield  the  most  serviceable  stump.  In  sarcoma  of  the 
humerus  amputation  through  the  .shoulder-joint,  and  in  sarcoma  of 
the  femur  hip-joint  amputation,  is  nece.ssary.  If  the  upper  part  of  the 
humerus  is  affected,  removal  of  the  scapula  and  of  part  of  the  clavicle 
may  become  neccssarj-;  in  myeloid  sarcoma  of  the  lower  end  of  the 
femur  amputation  at  the  junction  of  the  upper  and  middle  thirds  of 
the  femur  will  in  all  probability  remove  all   the  diseased  tissue. 

Lower  Jaiv. — In  sarcomatous  epulis  and  in  central  limited  myeloid 
tumors  the  continuity  of  the  bone  can  often  be  preserved.  In  the 
former  ca.se  the  alveolar  border  and  as  much  of  the  bone  as  may  be 
deemed  necessary  are  removed  with  the  chisel.  The  tumor  is  exposed 
by  an  incision  along  the  lower  border  of  the  jaw,  the  incision  being 
large  enough  to  give  free  access  to  the  parts  to  be  removed.  With  the 
bone  a  corresponding  piece  of  the  periosteum  is  removed.  In  central 
limited  myeloid  sarcoma  the  compact  layer  of  the  bone  is  removed 
with  chisel  and  hammer,  and  the  same  instruments  are  employed  in 
removing  the  tumor,  including  with  it  a  zone  of  bone-tissue  adjacent 
to  the  tumor.  In  periosteal  sarcoma  and  in  large  mj'eloid  tumors  one- 
half  of  the  bone  must  be  removed,  even  if  the  tumor  does  not  extend 
to  the  ascending  ramus,  as  the  proximal  fragment  is  rather  detrimental 
than  useful  to  the  patient  later,  and  the  severity  of  the  operation  is  not 
increased  by  disarticulating  the  bone  at  the  tempo ro- maxillary  joint. 
The  bone  is  exposed  by  an  incision  shown  in   Figure  413. 

In  operating  for  malignant  disease  no  attempt  should  be  made  to 
preserve  the  periosteum.  After  the  hemorrhage  has  been  arrested  by 
the  employment  of  hemostatic  forceps  the  .symphysis  of  the  bone 
is  divided.  One  or  two  incisor  teeth  are  extracted,  when  the  bone  is 
divided  either  with  a  Butcher  saw  or  a  chain-saw,  as  shown  in  Figure 
412.  ir  Butcher's  saw  is  used,  the  section  is  made  from  without  inward; 
if  the  chain-saw  is  employed,  a  tunnel  is  made  with  a  narrow-bladed 
knife  behind  the  symphysis  mentis ;  through  this  tunnel  the  chain-saw 
is  parsed,  and  the  bone  is  divided  from  behind  forward.  After  the  jaw 
has  been  detached  from  the  soft  parts  to  near  the  temporo-maxillary 
joint  the  disarticulation  is  effected  by  twisting  the  bone  forcibly  in  the 
direction  shown  in  Figure  413,  The  bone  is  wrenched  from  the  joint 
for  the  purpose  of  preventing  injury  to  the  internal  maxillary  artery, 
which  would  be  likely  to  occur  if  the  disarticulation  were  done  I —  ' 
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use  of  cutting  instruments.  The  mucous  membrane  should  be  sutured 
from  the  side  of  the  mouth  by  a  separate  row  of  catgut  sutures,  to 
exclude  the  cavity  of  the  mouth  from  the  wound.    The  external  wound 


Fig    -111' — Etciiion  of  one-half  of  the  lawar  jiw; 
CKIenial  rncisiofi  (After  EiDurch). 


Fig.  411- — DiurlicuLtiEcm  of  nne-hnlf  of  the  lower 
]aw  by  Iwbllns  (iiftcr  Eunueh), 


is  sutured  and  drained  in  the  usual  manner.     In  some  cases  it  is  neces- 
sary to  divide  the  lower  lip  in  the  centre,  affording  additional  room. 
Upper  Ja-w. — Localized  myeloid  tumors  of  the  upper  jaw  and  epulis 


Fig   414. — Incision*  fitr  rcacction  al  (he  upper  J>i*  faflcr  EimBich):  .t,  Genvour*;  b,  V'clpfJIU^4  ;  t.  Sync'!: 
ti,  Mkilf&kgne'i ;  t,  N£ldkin'a^  y,  Ferguuon't;  g,  Uicffeiib^icK'i :  h,  WcbcT'k;  i,  Voii  LdDgenbeck't, 

are  treated  in  the  same  manner  as  similar  affections  of  the  lower  jaw. 

In  periosteal  sarcoma  and  in  tumors  involving  the  antrum  excision  of  llic 
entire  jaw  is  absolutely  necessary.    The  incisions  proposed  by  difTereni 
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surgeons  in  exposing  the  upper  jaw  are  shown  in  Figure  414.  Of  all 
incisions  so  far  proposed,  Weber's  incision  (Fig.  415)  gives  best  access  to 
the  bone  and  leaves  the  least  deformity.  The  upjicr  lip  is  divided  in  the 
median  line  as  far  as  the  septum  of  the  nose,  when  the  incision  is 
carried  below  the  nostril  on  the  alTected  side  to  the  base  of  the  nose, 
and  along  the  side  of  the  nose  to  a  point  a  little  below  the  level  of  the 
inner  canthus  of  the  eye,  when  it  is  extended  outward  below  the  eye- 
lid as  far  as  the  external  angle  of  the  eye.     The  flap  is  now  detached 


lA 
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Flu.  415. — W«T«r"t  inc^ioa  hr  cucuion  of 
(he  upper  ^w. 


Fic  416  —  Bohc-Kcrioh  in  cxcliion  nr  ihc  uitpet  i*v 
(after  Etmskrchl, 


and  turned  downward  and  outward.  In  resecting  the  upper  jaw  for 
malignant  disease  the  periosteum  is  removed  with  the  bone.  The 
orbital  contents  are  carefully  separated  from  the  floor  with  a  periosteal 
elevator.  The  malar  bone  is  divided  with  a  chain-saw  fastened  by  a 
strong  silk  thread  to  a  large  curved  needle.  The  needle,  thus  armed, 
is  passed  through  the  orbital  fissure,  along  the  posterior  surface  of  the 
malar  bone,  and  is  brought  out  at  the  malar  fossa,  where  the  bone  is 
divided  (Fig.  416,  a).  The  nasal  process  is  next  divided  with  cutting 
forceps  (Fig.  416,  ii).  The  section  through  the  junction  of  the  maxil- 
larj-  bones  is  made  with  a  chain-saw.  The  tampon  which  was  inserted 
into  the  nostril  before  the  operation  was  begun  is  next  removed. 
A  drainage-trocar  is  now  inserted  into  the  nostril,  and  is  pu.shed  into 
the  mouth  at  the  junction  of  the  hard  with  the  soft  palate,  and  with  it 
the  chain-saw  is  drawn  through  the  cavity  of  the  mouth  and  nose 
{Fig.  417,  a).  After  the  extraction  of  one  or  two  teeth  at  the  point 
where  the  bone  is  to  be  divided,  the  section  is  made  with  the  saw.  The 
next  step  is  to  separate  with  the  knife  transversely  the  soft  from  the 
hard  palate  (Fig.  417,  />).  The  bone  is  now  loosened  with  an  elevator 
inserted  into  the  section  made  through  the  malar  bone,  whereupon  the 
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ktca^on  (Fig.  418V   Tltc  intenttl  wmc>1Ut>-  aitoy  fe  tied  at  the  boCtotn 
«f  the  Ur^  «\>uiid  rf'  it  btecdK.     After  bcmor- 
ringe  lu5   been    aircstcd  the   avity    of   the 
wovad  (Pig.  419)  b  packed  with    todolomi 
^utc    and   the    extctnal   «-ound    b   sutured. 
Great  our  is  required  m  the  after-tnatnicnL 
The  puicnt  shoaM  be  kept  in  a  h^lf-sitling 
piviitiua   Ibr   se>-eTal   <i»>-s.     Frequent    use  of 
an  antbepbc  awulb-Tas.h  and  canrful  feeding 
constilttte  impocttnt  features  in  the  after-trcat- 
mcfiL     The  tampon  is  rcnHnxd  at  the  end  of 
three  or  four  d»>-s.  and.  after  carefully  cleansing 
the  wound,  t«  replaced  b>'  a  sni^kUct  one.     I'hc 
writer  has  firequentty  dispcnsicd  with  the  chain- 
saw  ta   resection  of  the  upper  jaw,  and  has 
iwkicd  oa  the  cUsel  and  stmag  cotthig  forc«p&    The  opentitxi.  by  sub- 
ttkuting  the  chiM:!  for  the  chain-«aw.  can  be  performed  in  half  the 
tine — «n  impivtant  matter  'u\  pcrfonniit;;  the  opcratioo  without  a  ftill 
genenl  anesthetic.     Tike  wnter  ha^  been  in  the  habit  of  administenng 
SMbcutancoust>-  J  grain  of  iDorphia  immediately  before  the  anesthetic 
is  adminiiitetTd,  and  z  ounces  af  whiskc)'  b>'  tlie  mouth.     As  soon  as 
the  |utinil  is  unconscious  the  external  inctswn  is  nude,  but  the  sections 
through  the  K»ne  are  not  made  until  the  patient  can  be  roused  suf- 
(k'K-ntly  to  spit  out  the  blood  which  accumuUtcs  in  the  njouth.     By 
pur^uinj;  this  plan  there  is  no  danger  of  the  entrance  of  blood  into  the 
bronchikl  tubes,  and.  ^Itliough  tlic  patient  continues  to  ulk  dutine  the 
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balance  of  the  operation,  his  recollection  of  the  operation  is  very 
imperfect  and  indefinite — the  best  proof  that  the  pain  experienced  was 
not  severe.  In  some  cases  of  extensive  sarcoma  of  the  upper  jaw  the 
writer  has  been  obliged  to  remove  the  entire  malar  bone  and  the  septum 
of  the  nose,  and  in  several  instances  has  followed  the  disease  as  far  as 
the  frontal  sinus.  In  two  cases,  at  the  time  of  operation  the  orbital 
contents  were  removed,  as  the  sarcoma  had  ]>erforated  the  orbital  floor. 
By  using  the  chisel  these  additional  operations  can  be  done  with  ease 
and  without  adding  much  to  the  gravity  of  the  operation. 

Mammary  G-land. — As  compared  with  carcinoma,  sarcoma  of  the 
mammary  gland  is  a  rare  affection.     It  is  met  with  most  frequently  in 


FfC,  4K,~CV«la-urc(>ina  prnirfenim  [tfter  Mnig);  a.  cym  ,   *.  pinlifctjlipg  oiiun  df  mruiini-tiiiue; 
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young  women.  It  is  composed  either  of  round  cells,  of  spindle-ccl Is, 
or  of  a  mixture  of  these  two  kinds  of  cells  in  varying  proportions. 
The  tumor  begins  in  the  periacinous  connective  tissue.  During  the 
growth  of  the  tumor  a  part  of  the  acini  are  destroyed  by  pressure ;  the 
ducts  remain  open,  and  as  new  tumor-tissue  is  added  to  their  walls 
they  become  greatly  distended  (Fig.  420),     In  this  way  the  dilated 
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dtMJts,  caniprc<»<«l  by  the  lumof-masscs,  become  spaces  which 
a  mucoid  material,  and  which  arc  encroached  upon  by  Icaf-likc 
o(  tumor-lissuc-  Virchow  compares  the  appearance  €jf  section*  < 
tumor  to  that  d  a  cabbage-head.  The  cyst-walls  project  into 
spaces  in  the  form  of  papillomatous  dendritic  branching  for 
At  other  times  the  walls  are  perforated  by  the  tumor-lis,sue.  which 
ap)>cars  in  the  spaces  as  polypuid  leaf-like  masses.  Johannes  Muelli 
applied  to  this  tumor  the  term  cyila-sarcema  prt^ifrrtim  fikj 
(Fig.  421).  and  Asl]c>-  Cooper  called  it  "hydatid  tumor."  The 
canalicular  proliferation  projects  into  the  dilated  ducts  and  constitute 
with  the  tnlTacsnabcubr  excrescences,  the  proliferating  masses.  Gl 
tissue  is  somcliows  (bund  in  the  tumor-substance  which  has 
annind  it,  but  it  is  soon  removed  by  degeneration  and  by  prcssui 
atro(^>  The  struma  of  the  tumor  is  ver>-  apt  to  undergo  niyxomatoii 
degeneration. 
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Round-celled  sarcocna  grows  ^-cry  rapid)}' ;  the  tumor  is  soft  (medulJ 
Uir\'  sarcoma),  and  Hie  is  oAcn  destroyed  in  three  or  four  month<i  after 
the  discover)'  of  the  tumor.  The  rapidity  uHth  which  such  tumor 
grow  has  often  led  surgeons  to  mistake  them  for  abscesses,  and 
abscesses  ba\T  not  infre(|ucnt  ly  been  mistaken  for  sarcomata.  .A.  lew 
years  ago  a  w'oman  fi»rty  )-e.»rs  of  age  was  sent  to  the  writer  by^ 
an  able  practitiorKT  with  the  di^nosis  of  sarcoma.     The  cnbrgemc 
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of  the  breasl  had  begun  two  months  before,  had  increased  slowly. 
and  was  not  altendcd  by  any  considerable  pain.  The  breasl  was  tht- 
size  of  a  child's  head,  smooth,  and  fluctuated  on  deep  palpation.  The 
skin  over  the  swelling  was  movable  and  only  slightly  discolored. 
As  the  swelling  came  on  some  time  after  the  patient  ceased  to  nurse 
her  child,  the  writer  was  led  to  resort  to  an  exploratory  puncture,  and, 
somewhat  to  his  astonishment,  pus  was  withdrawn.  The  case  revealed 
itself  as  a  subacute  submammary'  abscess.  The  cases  arc  perhaps  more 
frequent  in  which  a  rapid-growing  sarcoma  is  mistaken  for  an  abscess. 
The  bistoury  has  often  been  plunged  into  such  tumors  with  the  inten- 
tion of  opening  an  abscess,  when,  to  the  great  chagrin  of  the  operator, 
only  blood  escaped.  A  puncture  made  under  such  circumstances  oflen 
does  an  incalculable  amount  of  mischief  It  becomes  the  starting- 
point  of  ulceration  and  sloughing,  which  convert  the  subcutaneous  sar- 
coma into  a  fungous  bleeding  mass  and  initiates  the  danger  incident 
to  suppuration,  sepsis,  and  pyemia. 

In  spindle-celled  sarcoma  the  tumor  is  firm,  and  regional  and  gen- 
eral dissemination  is  a  lalcr  occurrence.  Firm  tumors  are  also  less 
subject  to  cystic  and  myxomatous  degeneration.  Sarcoma  of  the  breast 
manifests  itself  clinically  as  a  rapid-growing  tumor  with  a  smooth  sur- 
face, and  it  is  more  movable  than  sarcoma.  The  rapidity  of  growth 
distinguishes  it  sufficiently  from  adenoma,  fibroma,  and  cystoma.  The 
absence  of  cicatricial  contraction  in  sarcomata  explains  why  the  nipple 
and  the  skin  over  the  tumors  are  not  retracted,  as  is  often  the  case  in 
carcinoma  of  the  breast.  Sarcoma  of  the  breast  is  not  attended  by 
pain.  The  tumor  attains  greater  size  before  it  ulcerates  than  does 
carcinoma.  In  very  rare  instances  patients  suffer  from  sarcoma  and 
carcinoma  at  the  same  time.  Billroth  relates  an  instance  in  which  one 
breast  was  the  seat  of  a  carcinoma,  and  the  other  of  a  sarcoma.  As 
young  round-celled  sarcoma-tissue  resembles  granulation-tissue,  the 
microscope  cannot  be  relied  upon  in  making  a  differential  diagnosis 
between  sarcoma  and  chronic  infective  swellings.  Enlargement  of  the 
axillary  glands,  so  constantly  observed  in  carcinoma,  is  seldom  seen  in 
sarcoma  of  the  breast.  After  the  tumor  has  perforated  the  capsule  of 
the  gland  regional  infection  takes  place  in  the  direction  of  the  con- 
nect ive-ti.ssue  spaces.  Chronic  suppurative  mastitis  and  submammary 
abscess  can  be  distinguished  from  sarcoma  by  resorting  to  an  explora- 
tory puncture. 

The  proper  treatment  in  cases  of  sarcoma  of  the  breast  is  an  early 
and  thorough  excision.  If  the  di.sea.se  has  not  extended  beyond 
the  limits  of  the  gland,  the  prospects  of  a  radical  cure  are  better  in 
sarcoma  than  in  carcinoma.     It  is  essential  not  only  to  remove  the 
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entire  gland,  but  also  to  include  with  it  the  overlying  skin  and  as  mi 
of  the  periglandular  connective  tissue  as  may  be  deemed  necessarj-. 
As  regional  infection  is  very  prone  to  extend  along  the  connective 
tissue  accompanying  the  axillary  glands  from  the  margin  of  the  breast, 
the  writer  has  been  in  the  habit  of  laying  the  axilla  freely  open  and 
clearing  it  out  much  in  the  same  way  as  in  ojierations  for  carcinoma, 
removing  at  the  same  time  the  fascia  of  the  pcctoralis  major  and  the 
serr^tus  magnus  muscles.  By  undermining  the  skin  for  some  distance 
on  both  sides  and  using  tension-sutures  the  wound  can  usually  be 
closed  throughout:  this  procedure  should  be  carried  out  whenever  it  is 
practicable  in  all  operations  for  malignant  disease  of  the  breast. 

In  cases  beyond  the  reach  of  a  radical  operation,  treatment  by  sub- 
cutaneous injections  of  the  sterilized  toxines  of  the  streptococcus  of 
erysipelas  recommends  itself  Partial  operations  in  sarcoma  of  the 
breast  are  not  permissible,  as  they  invariably  increase  the  malignancy 
of  the  remaining  portion  of  the  tumor.  In  open  fungous  tumors  the 
employment  of  strong  antiseptic  solutions  will  accomplish  much  in 
diminishing  the  intensity  of  the  fetor  and  in  retarding  the  sloughing 
process, 

Thstnus  Oland. — Virchow  pointed  out  that  sarcomatous  tumors 
of  the  anterior  mediastinum  having  a  regular  outline  are  usually 
thymic  in  their  origin ;  and  recent  observers,  especially  LetuUe,  have 
argued  for  a  still  more  frequent  recurrence  of  this  place  of  origin  than 
Virchow  believed.  In  a  paper  on  "  The  Clinical  Study  of  Intrathoracic 
Tumors,"  by  Pepper  and  Stengel,  allusion  is  made  to  three  cases  of 
sarcoma  of  the  thymus  gland  that  came  under  the  observation  of  the 
authors.  As  in  the  histological  structure  of  this  gland  the  lymphatic 
tissue  is  greatly  in  excess  of  the  epithelial  cells,  it  is  to  be  expected 
that  it  would  be  more  frequently  the  seat  of  mcsoblastic  than  epithelial 
tumors. 

Sarcoma  of  the  thymus  gland  occurs  more  frequently  in  young 
adults  than  in  persons  advanced  in  years ;  but  old  age  is  not  exempt, 
as  in  one  of  Pepper's  cases  the  patient  was  fifty -six  years  of  age.  The 
tumor  by  its  progressive  growth  gives  rise  to  gradually  increasing 
pressure-symptoms,  upon  which  the  physician  must  largely  rely  in 
making  a  probable  diagnosis,  combined  with  a  careful  study  of  the 
physical  signs. 

Salivary  Glands. — The  parotid  gland  is  more  frequently  the  seat 
of  sarcoma  than  the  submaxillary  gland.  The  tumor  presents  itself 
as  a  smooth  or  lobulated,  rapid-growing  mass,  which  in  a  short 
time  involves  the  entire  gland,  and  after  perforation  of  its  i-anc.jig 
extends  in  all  directions,  notably  beneath  the  stern 
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toward  the  pharynx  and  the  external  ear.  very  frequently  implicating 
the  facial  nerve  as  it  issues  from  the  stylo-mastoid  foramen.  The 
writer  has  seen  two  cases  of  parotid  sarcoma  in  which  the  facial  nerve 
was  completely  paralyzed  at  the  time  of  the  operation.  In  each 
instance  it  was  found  that  the  tumor  had  extended  to  the  point  of  exit 
of  ihc  ner\e  from  the  stylo-mastoid  foramen.  Billroth  estimated  that 
three-fourths  of  all  tumors  of  the  parotid  gland  are  of  a  sarcomatous 
nature.  The  largest  number  of  patients  suffering  from  parotid  sarcoma 
are  between  thirty  and  forty  years  of  age.  Of  the  cases  which  have 
come  under  thi2  writer's  observation,  the  youngest  was  twenty-five  and 
the  oldest  seventy-two  years  of  age.  Kaufmann,  who  has  investigated 
the  histology  of  sarcomatous  tumors  of  the  parotid  gland  more  thor- 
oughly than  any  other  author,  classifies  these  tumors,  according  to 
their  structure,  into  pure  sarcomata,  fibro-sarcomaCa.  myxo-sarcomata, 
and  chondro-sarcomata.  The  pure  sarcomata  are  composed  either 
of  round  cells  or  of  spindle-cells,  and  are  encapsulated  from  the 
beginning.  Fibro-sarcomaUi  appear  as  hard,  smooth,  or  lobulated 
tumors  composed  of  spindle-cells.  The  tumors  arc  also  encapsulated, 
and  the  results  of  operation  in  this  as  well  as  in  the  first  variety  are 
favorable.  Myxo-sarcomata  often  grow  to  the  size  of  a  child's  head. 
The  tumors  are  round  and  soft;  the  tissue  is  of  a  yellowish  or  red- 
dish tint.  The  tumors  contain  myxoma-cells,  spindle-cells,  and  round 
cells. 

Chondro-sarcomata  present  a  nodulated  surface.  From  the  capsule 
bundles  of  interlacing  fibres  extend  into  the  substance  of  the  tumor. 
The  cartilage-tissue  appears  in  islands  dispersed  throughout  the  tumor, 
some  of  them  being  as  large  as  peas. 

The  great  variety  in  the  histological  structure  of  sarcoma  of  the 
parotid  renders  the  diagnosis  often  very  difficult.  From  benign  tumors 
it  can  be  differentiated  by  the  rapidity  with  which  the  tumor  grows  and 
by  the  regularity  with  which  it  extends  ultimately  beyond  the  limits  of 
the  gland.  In  carcinoma  of  the  parotid  lymphatic  infection  is  observed 
at  an  early  stage ;  in  .sarcoma  regional  infection  takes  place  through 
the  periglandular  connective  tissue.  It  is  more  probable  that  in  chon- 
dro-sarcoma  the  islands  of  cartilage-tissue  are  formed  from  chondro- 
blasts  derived  from  the  pinna  and  deposited  in  the  substance  of  the 
parotid  gland,  than  that  they  result  from  a  development  of  sarcoma- 
tissue  into  tissue  of  a  higher  physiological  type.  In  the  more  benign 
forms  of  sarcoma  of  the  parotid  extirpation  of  the  tumor  should  be 
performed  without  division  of  the  facial  nerve.  If  the  tumor  grows 
rapidly  or  if  it  has  involved  the  entire  gland,  a  radical  operation  is 
necessarily  followed  by  permanent  facia!  paralysis.     The  technique  of 
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the  opention  has  been  described  fully  in  connection  with  Carcinoma 
of  the  Parotid  Gland.  In  sarcoma  of  the  submaxillary  gland  the 
ivhole  gland  and  the  surrounding  connective  tissue  should  be  removed 
with  the  tumor. 

Tongue. — Butlin  regard.'?  sarcoma  of  the  tongue  as  an  exceedingly 
rare  aflection.     Mr.  Targett  reports  a  case  in  which,  in  a  patient  twenty- 
five  years  of  age,  a  sarcoma  developed  on  the  under  portion   of  the 
left  side  of  the  tongue,  involving  at  the  same  time  the  floor   of  the 
[louth.     The  tumor  appeared  as  a  hard,  painless  mass,  and  the  mucous 
nerabrane  over  it  was   not  ulcerated.     It  was   removed  through  an 
icision  of  the  cheek  extending  in  a  backward  direction  from  the  left 
angle  of  the   mouth.     Examination    of  sections  of  the  tumor  under 
the  microscope  showed  it  to  be  a  round-celled   sarcoma.     In   fifteen 
months   it  returned  in  the   left   submaxillarj'  region   and   below  the 
zygoma   of  the   right   side.     Mr.    Targett   gives   the   history  of  two 
additional  cases  which  occurred  in  Guy's  Ho.spital.     Sarcoma  of  the 
tongue  must  be  distinguished  from  carcinoma,  tuberculosis,  gumma, 
and  actinomycosis. 

Tonsil. — ^Sarcoma  of  the  tonsil  is  of  more  frequent  occurrence  than 
carcinoma.  It  also  grows  more  rapidly  and  attains  larger  size  before 
ulceration  occurs  than  does  carcinoma.  Infection  of  the  deep  lymphatic 
glands,  of  .such  constant  occurrence  in  carcinoma  and  primarj'  syphilis, 
is  absent  in  sarcoma.  Excision  of  the  tumor  through  Checver's  or 
Kocher's  incision  is  the  only  proper  surgical  treatment,  and  should 
be  done  if  al!  the  diseased  tissue  can  be  removed  and  no  indications  of 
metastasis  are  present. 

Intestinal  Canal. — Sarcoma  of  the  intestinal  canal  as  compared 
with  carcinoma  is  an  extremely  rare  affection.  It  occurs  most  fre- 
quently in  the  upper  part  of  the  small  intestines,  about  the  ileo-cecal 
region,  the  colon,  and  the  rectum.  Rokitansky  described  spindle-celled 
sarcoma  of  the  intestines  that  projected  in  a  nodulated  form  into  the 
lumen  of  the  bowel.  Billroth  and  Esmarch  have  reported  cases  of 
alveolar  sarcoma  of  the  rectum.  Frerichs  and  Meyer  have  seen  speci- 
mens of  melano-sarcoma  involving  the  intestinal  canal.  A  sarcoma 
of  the  intestines  never  comes  to  the  attention  of  the  surgeon  until 
the  tumor  has  given  rise  to  some  form  of  intestinal  obstruction. 
A  sarcoma  produces  intestinal  obstruction  either  by  the  tumor-mass 
filhng  the  lumen  of  the  bowel,  by  invagination,  or  by  volvulus,  and 
never  by  cicatricial  contraction,  as  is  so  often  the  case  in  circular  carci- 
noma. Sarcoma  of  the  intestines  begins  in  the  submucous  connective 
tissue,  and  is  composed  either  of  spindle-cells  or  of  round  cells;  in 
both  varieties  and  in  mixed-cell  sarcoma  myxomatous  «; 
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a  constant  ;ind  early  occurrence.     A  correct  diagnosis  is  only  made 
in  the  operating-  or  the  post-mortem  room. 

If  in  operating  for  intestinal  obstruction  a  sarcoma  is  found  as  its 
cause,  an  entcrectomy  is  indicated  if  the  tumor  has  not  extended 
beyond  the  intestinal  wall;  if  this  extension  has  taken  place,  a  radical 
operation  is  out  of  the  question,  and  the  surgeon  must  content  himself 
with  making  an  artificial  anus  above  the  tumor,  or,  what  is  better,  an 
intestinal  anastomosis. 

Omentum. — The  great  omentum  is  occasionally  the  seat  of  primary 
sarcoma,  and  the  tumor  in  this  locality  often  attains  an  enormous  size. 
The  writer  removed,  in  a  man  fifty  years  of  age.  the  entire  omentum 
for  a  tumor  that  weighed  over  thirty  pounds. 

Kidney. — Sarcoma  of  the  kidney  is  more  common  than  carcinoma. 
It  is  met  with  most  frequently  in  children  and  young  adults.  The 
growth  of  the  tumor  is  rapid,  and  the  tumor  usually  reaches  an  enor- 
mous size  before  it  destroys  life.  The  mass  is  smooth,  and  pseudo- 
fiuctuation  is  generally  present.  The  tumor  is  composed  usually  of 
round  cells.  The  malignancy  of  sarcoma  of  the  kidney  is  very  great, 
and  recurrence  after  extirpation  of  the  kidney  is  the  rule. 

Diagnosis. — The  diagnosis  of  sarcoma  of  the  kidney  is  usually  not 
very  difficult.  The  only  affections  for  which  it  is  liable  to  be  mistaken 
are  hydronephrosis,  pyonephrosis,  and  on  the  right  side  a  distended  gall- 
bladder. Hemorrhage  from  the  kidney  in  sarcoma  occurs  frequently, 
and  its  occurrence  in  children  is  very  suggestive  of  malignant  disease 
of  the  kidney.  The  retroperitoneal  location  of  the  tumor  can  be 
determined  positively  by  inflation  of  the  colon.  If  the  tumor  is  intra- 
peritoneal, it  will  be  displaced  by  the  distended  colon  ;  if  it  is  retroperi- 
toneal, the  tumor  can  be  felt  less  distinctly  in  front,  and  where  dulness 
existed  before  the  inflation  there  is  resonance  due  to  the  location  of  the 
distended  colon  in  front  of  tlie  kidney.  Soft  sarcomata  of  the  kidney 
present  pseudo-fluctuation  on  palpation,  and  if  a  large  cyst  occupies 
the  anterior  surface  of  the  kidney,  true  fluctuation  can  be  felt.  In  some 
cases  tumor-tissue  escapes  with  the  urine,  and  examination  under  the 
microscope  will  be  of  great  value  in  rendering  the  diagnosis  positive. 
Buhl  in  his  lectures  on  pathological  anatomy  used  to  cite  and  show 
a  specimen  in  which  the  sarcoma-tissue  extended  from  the  pelvis  of 
the  kidney  in  a  string-like  projection  to  the  meatus  urinarius.  In  hydro- 
nephrosis and  pyonephrosis,  if  any  doubt  exists  between  these  affec- 
tions and  sarcoma,  an  exploratory  puncture  through  the  lumbar  region 
is  haniiless.  and  will  enable  the  surgeon  to  make  a  positive  diagnosis. 
If  the  tumor  is  large,  it  can  be  felt  immediately  under  the  abdominal 
wall,  when  it  feels  Hke  the  back  of  a  turtle.     Ascites  is  usually  present. 
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PATHOLOGY  AND    TREATMENT  OF  TUMORS. 


Extension  to  other  organs  and  over  the  peritoneal  surfaces  is  of  com- 
mon occurrence.  If  the  disease  is  limited  to  the  omentum,  a  radical 
operation  is  indicated. 

Girls  appear  to  be  more  predisposed  to  primary  sarcoma  of  the 
kidney  than  boys.  The  tumor  is  composed  of  spindle-cells  and  large 
and  small  round  cells.  The  origin  from  a  matrix  of  embrj'onal  cells 
is  well  shown  in  sarcoma  of  the  kidney  by  the  frequency  with  which 
striped  muscular  fibres  are  found  in  the  tumor.  Sarcoma  of  the  kid- 
ney {jrows  very  rapidly  and  often  reaches  an  enormous  size.  Tunnors 
weighing  ten  pounds   are    not    rare.     The  tumor  is  usually  soft,  and 
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9vi.  43J  — Renal  luniDf  DriftinjitlPE  In  an  accn^ory  adrenal  (aftn  Henry  Morrli). 

cysts,  large  and  small,  are  common.  Hemorrhage  into  the  cysts  occurs 
frequently,  In  pyonephrosis  an  examination  of  the  urine  will  throw 
much  light  on  the  kidney  affection,  and  in  case  the  ureter  is  completely 
obstructed,  lumbar  exploratory  puncture  will  demonstrate  the  presence 
of  pus  in  the  pelvis  of  the  kidney.  In  t\vo  cases  of  sarcoma  of  the 
kidney  the  writer  found  a  large  renal  calculus  in  the  pelvis.  In  one 
case  the  calculus  was  a  perfect  mould  of  the  dilated  pelvis  and  was 
in  direct  contact  with  the  tumor-tissue.  It  is  a  question  whether  the 
calculus  acted  as  an  exciting  cause  of  the  tumor  or  whether  it  devel- 
oped in  consequence  of  the  tumor. 

Treatment. — As  sarcoma  of  the  kidney  destroys  life  in  such  a  short 
time,  an  early  operation  is  indicated,  provided  the  opposite  kidney  is 
in  a  healthy  condition.     This  question  can  be  determined  by  a  careful 
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analysis  of  the  urine,  and  in  females  by  catheterization  of  the  ureter 
with  Kelly's  catheter.  The  mortality  afler  the  operation  has  been 
great  According  to  S.  W.  Gross,  of  64  nephrectomies  for  mahgnant 
disease,  33  died — a  mortality  of  52.45  per  c<;nl.  A  number  of  the 
cases  died  later  of  metastasis  or  local  recurrence,  so  that  of  all  the 
cases,  only  5  were  alive  and  well  two  years  after  the  operation.  Not- 
withstanding these  discouraging  results,  it  is  the  dutj'  of  the  surgeon  lo 
operate  if  the  patient's  strength  is  such  as  to  warrant  the  operation, 
and  if  no  indications  are  present  thai  the  tumor  has  extended  beyond 
the  organ  primarily  affected.  Age  is  no  contraindication  to  the  opera- 
tion. Steele  of  Chicago  in  1 S94  successfully  removed  an  enormous  sar- 
coma of  the  kidney  from  a  child  only  a  little  more  than  a  year  old.  The 
child  not  only  recovered  from  the  operation,  but  afterward  gained  in 
general  health.  The  mortality  of  intraperitoneal  operation  is  over  Jo 
per  cent.;  that  of  lumbar  nephrectomy,  about  25  per  cent.  If  the 
tumor  is  not  too  /ar^i^f  to  if  rfwoi'cd  through  a  lumbar  incision,  this 
iiuthod  of  opfrating  should  iwoariably  be  nsorttd  lo.  Konig's  incision 
is  the  one  that  should  be  selected,  as  it  affords  more  room  than  Simon's 
and  inflicts  less  traumatism  than  Harden hcucr's.  Tumors  too  large 
for  the  lumbar  operation  should  be  removed  by  an  incision  through 
the  linea  semilunaris.  A  tumor  that  is  too  large  to  be  removed  by 
lumbar  nephrectomy  cannot  be  removed  by  an  extraperitoneal  opera- 
tion through  an  anterior  incision,  as  has  been  claimed  by  some  surgeon.s. 
If  an  extraperitoneal  operation  in  part  is  attempted,  the  peritoneum  will 
surely  be  torn  during  the  operation.  The  external  border  of  the  rectus 
muscle  ser\'es  as  a  guide  in  making  the  incision.  The  indsioii  through 
the  abdominal  wall  is  made  in  the  usual  manner,  After  the  abdominal 
cavity  has  been  opened  to  the  requisite  extent,  the  kidney,  covered  by 
the  parietal  peritoneum,  will  at  once  come  in  view.  The  intestines  are 
kept  out  of  the  way  by  aseptic  gauze  compresses.  The  peritoneum 
covering  the  tumor  is  then  carefully  incised,  and  when  the  capsule  of 
the  kidney  has  been  identified  the  kidney  with  the  tumor  is  enucleated. 
If  the  hilum  of  the  kidney  cannot  easily  be  reached,  and  the  vessels  and 
the  ureter  cannot  be  tied  separately,  these  structures  are  grasped  with 
a  covered  compression -forceps,  the  kidney  is  removed,  and  the  ureter 
and  the  vessels  are  lied  later.  After  arresting  all  hemorrhage  the 
peritoneal  incision  through  which  the  kidney  was  removed  is  carefully 
closed  with  fine  silk  or  catgut  sutures,  and  the  external  wound  is  closed 
in  the  usual  manner.  As  the  incision  has  been  made  through  the 
abdominal  muscles,  at  least  four  rows  of  sutures  should  be  employed 
in  closing  the  external  incision.  If  for  any  reason  it  is  deemed  neces- 
sary to  drain  the  retroperitoneal  wound,  a  counter-opening  should  be 


de  in  the  lumbar  rc^on  by  tunnclltn);  the  tissuo   wttli  a  pair 
atrof^  and  k<ni;  hcRKnutK  Ibrccps  fnoni  nithin   out«-ard.  when  di 

in  in  IKl-  lumbar  rcgMio  cn-cr  the  putnt  of  the  irutrumcnt  is  cut,  aa 
with  the  forceps  either  a  tubular  drain  cr  a  ftrip  of  iodoform  gaoui 
drawn  tliruogh.  Aficr  this  has  bem  daoc  the  pcrttontral  wound  an 
the  abdominal  indsioa  are  dealt  «ith  in  the  manner  just  describa 
From  a  woman  thir^'-cight  yean  of  age  the  wntcr  rvtnovcd  a  sarcon 
of  the  Iddncv'  by  laparotomy  according  to  the  mctho<I  described.  TTi 
tumor  Hcijjhcd  tight  pounds.  No  outward  symptoms  followed  th 
operation,  and  the  patient  left  the  hospital  at  the  expiration  of  fit 
weeks.  For  several  weeks  her  general  health  continued  to  improve,  bt 
four  months  alter  the  operation  a  local  recurrence  could  clearly  t 
made  out  The  patient  succumbed  six  months  later,  ten  months  ait« 
the  opcr^iiion.  The  tumor  in  this  case  was  so  lar^  that  intesttiti 
obstruction  was  threatened  on  several  occasions.  The  intestinal  symf 
toms  wctc  produced  by  prcsLiure  of  the  lumor  upon  the  colon.  A 
the  time  of  operation  Ihe  colon  was  found  in  h'ont  of  the  tumoi 
stTetchen!  and  Aatii-ncd  by  it. 

Uterus. — The  first  case  of  sarcoma  of  the  uterus  was  described  ci 
i860  by  Ma)tT.  Tlic  diagnosis  was  verified  by  a  microscopical  exam 
ination  i.'f  the  specimen  by  Virchow.  Soon  afterward  LangcnbecJ 
reported  a  case  of  inversion  of  the  sarcomatous  uterus.  In  1S67 
Veit  was  able  to  find  only  three  recorded  cases.  In  1871,  Keejjai 
based  his  rnvcstigatJons  on  sarcoma  of  the  uterus  on  nine  cases  which 
had  been  reported  up  to  that  time. 

Diffuse  sarcoma  of  the  submucous  connective  tissue  of  the  endo- 
metrium is  much  more  frequent  than  sarcoma  of  the  muscular  wall 
of  the  uterus.  Of  144  cases  collected  by  Williams,  one-third  were 
limited  to  the  mucous  membrane  of  the  cavity  of  the  uterus.  The 
tumor  occurs  as  a  diffuse  infiltration  or  as  a  polypoid  growth.  In  the 
diffuse  infiltrating  form  the  tumor  is  composed  of  round  cells  and 
spindle-cells  with  a  very  scanty  intercellular  substance  (Fig.  423). 

Klebs  and  Abel  have  found  in  the  uterine  mucous  membrane  a 
combination  of  carcinoma  and  sarcoma — a  c  a  re  in  o- sarcoma.  Diffuse 
sarcoma  of  the  uterine  mucous  membrane  grows  very  rapidly,  destroy- 
ing the  glands  and  the  mucous  membrane  and  infiltrating  the  muscular 
wall  of  the  uterus.  Local  infection  spreads  much  more  rapidly  than 
in  carcinoma. 

The  polypoid  variety  appears  as  a  firmer  tumor  and  contains  more 
spindle-cells  (Fig.  424). 

In  the  more  circumscribed  form  of  sarcoma  of  the  uterine  mucous 
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membrane  the  tumor  attains  considerable  size  before  it  ulcerates  and 
invades -at  its  base  llie  uterine  wall  (Fig.  425). 


F10-  4J3  ^DilTiiie  uirtoma  of  Ihe  uterine  mucnui  mcnbra^c  faficr  Wydcr).  Hie  pcoplum  k  tepantcd 
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ibe  tuprrAcfi]  portJDlis  toward  ihe  Cavity  of  the  Ufcrui^  on  ihc  riichl,  arc  bcninnin^  lO  ttiiinlcEraK.  In  t)iQ 
deeper  parls  are  icen  the  connecclvc-iUtuc  fihre«,  rich  in.  futirarrn  cell*  wirh  Inng  And  hhan  procciKB.  Bf- 
Lwvtn  them  i*  an  junorplmiis  ba4«ineni-tub«iiiiire  with  0  Ijtgc  acLumul^ition  of  cell*,  ihe  nuclei  of  whith 
jtppHT  10  re&cnibic  ihose  of  ihe  oihcn.  f  n  th«  KiiperliclAll  pnrriciu  ibr  baiidi  of  ihc  tinnccTlvc  and  rniucul-tT 
liquet  have  cnrirdy  di»ppeartd,  being  rcplnccd  by  roimd  cclk.  Thr  iumDr  u  rich  in  vuvli  abnur  which 
are  foci  ut  hemorrhage,     tn  na  part  of  the  iikmor  can  we  End  any  trace  of  mucous  mcmbraDe  01  of  gLaiids. 
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pfcitent  a  croB-AirialiDn. 

Sarcoma  of  the  muscular  wall  of  the  uterus  is  also  either  circum- 
scribed or  diffuse.  The  circumscribed  form  resembles  myoma.  In 
the  diffuse  variety  the  whole  body  of  the  uterus  becomes  enlarged. 
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PATHOLOGY  AND    TREATMENT  OF  TVMOHS. 


Cyst-formation  by  degeneration  or  dilatation  of  lymphatics  is  common 
in  both  forms.  In  a  few  cases  cartilage  has  been  found  in  uterine 
sarcomata. 

Sarcnma  is  most  frequently  met  with  in  young  women.      It  presents 
many  of  the  clinical  aspects  of  carcinoma.     The  discharge  is,  however, 
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Fic.  49^.— Shrcomft  uf  Lbc  utc'ln?  miiccu  mtmbniK  {ahcr  Potif). 

less  fetid  during  the  early  stages,  ulceration  appears  later,  and  the  cer- 
vix is  not  so  much  dilated  as  in  carcinoma.  Infection  of  the  retro- 
uterine glands,  so  common  in  advanced  cases  of  uterine  carcinoma,  is 
absent  in  sarcoma. 

The  prospects  of  a  permanent  cure  by  operation  are  not  so  good  in 
sarcoma  as  in  carcinoma,  as  recurrence  has  followed  early  operations. 
Vaginal  hysterectomy  is  indicated  in  all  cases  in  which  the  sarcoma 
has  not  extended  beyond  the  uterus, 

Deciduoma  Malignum. — This  is  a  malignant  tumor  of  the  chorionic 
villi,  first  described  by  Sanger  in  iSSS.  Since  that  time  it  has  been 
described  by  different  authors;  and  in  1895, when  J.W.Williams  wrote 
on  this  subject,  he  found  25  cases  recorded,  including  his  own.  Histo- 
logically, this  tumor  differs  according  to  the  structure  and  nature  of 
the  cells  of  which  it  i.s  composed.  In  .some  cases  the  tumor  presented 
a  carcinomatous  structure,  in  others  the  structure  corresponded  wi''- 
.sarcoma,  and  in  rare  cases  a  combination  of  sarcoma  and  ctr 
Tri  the  majoritj'  of  cases,  however,  the  sarcomatnns  nature  of 
was  unquestionable.     In  the  sarcomatous  form  the  tumor 
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of  spindle-shaped  cells,  containing  large  nuclei  and  polygonal  or  round 
multinuclear  cells,  with  a  very  scanty  or  no  well-defined  reticulum. 
Pregnancy  is  the  most  important  etiological 
element;  all  the  cases  having  followed  labor 
at  full  term,  abortions,  or  hydatiform  moles. 
Sanger  divides  the  cases  into  two  groups, 
according  as  they  followed  hydatiform  moles 
or  pregnancy.  The  age  of  the  patients  varied 
from  seventeen  to  fifty-five  years  ;  the  largest 
number  of  patients  were  between  twenty  and 
thirty  years  of  age.  The  most  important 
symptom  is  uterine  hemorrhage  following 
some  form  of  pregnancy.  The  hemorrhage, 
as  a  rule,  is  not  continuous,  and  appears 
either  soon  after  delivery  or  some  months 
later.  The  uterus  is  enlarged  in  proportion 
to  the  size  of  the  tumor,  and  its  walls  are 
infiltrated  by  the  growth.  Recurrence  after 
removal  of  the  mass  is  the  rule.  The  tumor 
gives  rise  to  early  and  difluse  metastases. 
Secondary  vaginal  tumors  constitute  a  char- 
acteristic clinical  feature  of  this  disease.  The 
prognosis  is  very  grave,  as  death  usually 
occurs  within  si.x  months  from  the  appear- 
ance of  the  first  symptoms.  In  the  diagnosis  the  clinical  history  of 
the  case,  uterine  hemorrhages,  and  vaginal  metastases  are  the  most 
important  evidences  to  be  taken  into  consideration.  As  the  dj.sease  is 
so  rapidly  fatal,  and.  as  a  rule,  the  patients  do  not  come  under  the  care 
of  a  surgeon  before  metastasis  has  taken  place,  the  treatment  is  of 
necessity  only  of  a  palliative  nature.  If  the  disease  could  be  recog- 
nized before  it  has  resulted  in  metastases,  complete  removal  of  the 
uterus  would  offer  a  fair  chance  of  permanent  recovery.  Of  eight  hys- 
terectomies performed  for  this  condition,  four  died  from  recurrence  of 
the  growth  ;  the  other  four  recovered  from  the  operation,  but  sufficient 
time  has  not  elapsed  to  show  that  the  operation  proved  curative. 

Ovary. — Sarcoma  of  the  ovary  is  of  rare  occurrence.  Cohn 
estimates  its  frequency  at  about  I  per  cent,  in  relation  to  cystic  disease. 
It  is  usually  bilateral,  and  it  gives  rise  to  ascites  at  an  early  stage. 
It  is  composed  of  spindle-cells  or  of  round  cells,  the  former  variety 
being  more  frequent  According  to  Eckhardt  and  Pomorski.  many 
sarcomata  are  of  endothelial  origin,  springing  from  lymphatics  or  from 
blood-vessels  (Figs.  426,  427). 
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The  syni|itonis  of  an  ovarian  sarcoma  arc  those  *>i  n)pidl)'-<ic\-eic7- 
ing  malignant  tumors.  The  lumor  is  found  in  preference  in  yourf 
Women.  Ascitc§  wilJi  hard  nodular  masses  on  one  or  both  side*  <^ 
the  uterus  shoulil  arouse  suspicion  regarding  tlic  malignant  nature  u( 
the  pelvic  difficulty.  The  cxtcn.Mon  of  the  tumor  to  the  tissues  out- 
side the  tumor  often  renders  an  operation  verj'  difficult  and  rcsuiu  in 
early  local  recurrence.  If  the  tumor  is  removed  before  it  has  ex- 
tended to  the  broad  ligament,  the  uterus,  and  other  adjacent  |>ans, 
a  permanent   cure   is   possible.     Braun   removed   a   sarcoma    of  tlic 
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ovary,  and  the  patient  remained  in  good  health  eleven  years  after  the 
operation. 

Of  36  cases  of  ovarian  sarcoma  recently  collected  by  Zangenmeister, 
and  which  were  subjected  to  radical  treatment,  4  died  from  the  imme- 
diate and  3  from  the  remote  effects  of  the  operation,  3  from  metastasis. 
3  from  local  recurrence;  in  6  cases  the  ultimate  result  could  not  be 
ascertained ;  1 1  remained  in  good  health  and  free  from  recurrence  over 
Jour  years,  2  after  two  years,  and  1  died  sixteen  years  after  the  opera- 
■tion  from  other  causes. 

Vagina, — Sarcoma  of  the  vagina  is  found  as  a  diff'u.se  affection  in 
ichildren;  in  the  adult  it  presents  itself  as  a  firm,  circumscribed  tumor 
manifesting  little  tendency  to  degeneration.     As  pathological  curiosities 


in  this  location  there  must  be  mentioned  sarcomatous  tumors,  contain- 
ing striated  muscular  fibres,  and  melanotic  carcinoma. 

Vulva. — Among  lO.CxX)  patients  Winckel  saw  only  3  cases  of 
sarcoma  of  the  vulva.  In  one  case  the  tumor  was  as  large  as  a 
man's  head,  and  was  attached  to  the  vulva  by  a  pedicle  the  size  of 
a  child's  arm.  The  patient  was  then  twenty-five  years  of  age.  The 
tumor,  which  was  first  noticed  when  she  was  seventeen  years  old, 
was  removed,  and  microscopical  examination  showed  that  it  was  a 
round-cell  sarcoma.  In  the  second  case  the  patient  was  a  multi- 
para forty-six  years  of  age.  The  tumor,  which  was  as  large  as  a 
child's  head,  sessile,  hard,  and  lobulated.  was  removed,  and  exam- 
ination showed  it  to  be  a  myxo-sarcoma.  Hildebrandt  reports  two 
similar  cases.  Other  ca.scs  have  been  recorded  by  Kleeberg  and  by 
Gustav  Simon. 

Testicle. — Sarcoma  of  the  testicle  is  not  of  frequent  occurrence. 
Virchow  maintain'^  that  it  i^  found  most  frequently  in  children,  boys, 
and  old  men.  The  writer  has  seen  several  cases  of  sarcoma  in  men 
from  twenty  to  forty  years  of  age.  The  tumor  is  composed  of  spindle- 
cells  or  of  round  cells,  or  it  presents  itself  as  a  mixed-cell  tumor.  The 
round  cells  are  very  large  and  are  often  multinuclear.  The  tumor  is 
quite  firm,  and  on  section  presents  a  yellowish-  or  grayish-red  color. 
It  frequently  begins  in  the  epididymis.  As  the  tumor  increases  in  size 
the  parenchyma  of  the  testicle  is  displaced  and  destroyed.  If  perfora- 
tion of  the  tunica  albuginea  has  taken  place,  the  tumor  grows  very 
rapidly.  Extension  along  the  spermatic  cord  results  in  speedy  and 
extensive  regional  infection.  Metastasis  fre- 
quently precedes  the  fatal  termination.  Very 
often  the  same  affection  appears  in  the  opposite 
testicle. 

In  the  differential  diagnosis  of  sarcoma  of  the 
testicle  it  is  important  to  exclude  carcinoma,  tuber- 
culosis, gumma,  and  hematocele.  Figure  438 
represents  a  sarcoma  of  the  testicle  that  occurred 
in  a  child  three  and  a  half  years  old,  and  which 
was  carefully  reported  by  Neumann. 

Castration  is  indicated  if  the  spermatic  cord  is 
not  affected  or  if  the  diseased  part  of  the  cord  can 
be  removed.  In  all  operations  for  malignant  dis- 
ease the  cord  should  be  removed  as  high  as  pos- 
sible. For  this  purpose  the  inguinal  canal  should 
be  laid  open,  and  by  gradual  traction  as  much  of  the  cord  as  practicable 
id  be  brought  down  and  liberated.     Enlargement  of  the  rctroperi- 
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rcprc^wttted  by-  welano-taiuaMfci  and  itKbDo-arooatt.  the  tatter  bong 
much  the  mm-'-  frcqnenL  ^^meatal  Mfcoou  nuy  an«e  frcwn  am-  pan 
<■/  ihc  uveal  Iraci — that  is.  fr'jm  the  pigmented  tissue  of  the  iris,  the 
ciliar>'  \iiAy.  anfl  the  choroid     The  commonest  seat  is  the  choroid. 

The  intra'tcular  sarcomata  art  cither  round-celled,  spindle-celled  or 
mixe'1-c/.II  lartoma.  Sarcoma  of  the  e>e  occurs  most  frequently  in  per- 
MiiiH  from  forty  to  sixty  years  of  age,  but  is  occasionally  seen  in  children. 
The  tumor  extends  along  the  bl<">od- vessels  and  the  optic  nerve.  The 
increased  intraocular  tension  results  in  sloughing  of  the  cornea,  when 
the  tumor  protrudes  in  the  form  of  a  pigmented  fungous  mass.  Exten- 
.nion  of  the  tumor  along  the  optic  ner\-e  into  the  cranial  cavity  does 
not  often  t;ikc  place.  Mctasta,sis  at  quite  an  early  stage  is  of  frequent 
occurrence,  the  tumor  in  this  respect  resembling  melano-sarcoma  of 
the  .ikin. 

Early  enucleation  is  the  only  surgical  resource  in  all  cases  of  melano- 
sarcoma  of  the  interior  of  the  eye.  This  operation  should  be  performed 
an  soon  as  the  tumor  can  be  detected  and  diagnosed  by  the  aid  of  the 
ophthalmoscope. 

Bladdm*. — Sarcoma  ts  a  very  rare  affection  of  the  bladder,  and 
most  of  the  cases  so  far  reported  were  in  young  females.     Kiister 
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reported  five  cases,  and  one  case  came  under  the  observation  of  Konig, 
who  removed  a  pedunculated  round-celled  sarcoma  the  size  of  a  hen's 
^gg  from  the  neck  of  the  bladder  by  perineal  section.  Sarcoma  in  the 
bladder,  in  its  structure  and  its  manner  of  local  extension,  verj'  closely 
resembles  sarcoma  of  the  uterus.  It  starts  most  frequently  in  the 
submucous  connective  tissue.  In  the  differential  diagnosis  between 
sarcoma  and  carcinoma  of  the  bladder  it  is  important  to  remember 
that  sarcoma  is  much  the  more  rare,  that  it  is  found  in  preference  in 
young  females,  and  that  ulceration  occurs  later  than  in  sarcoma.  The 
differential  diagnosis  between  sarcoma  of  the  bladder  and  benign 
tumors,  and  the  treatment,  are  the  same  as  in  carcinoma. 

Prostate. — Malignant  tumors  of  the  prostate  .start  primarily  in  this 
organ,  as  the  prostate  is  seldom  affected  secondarily  either  by  extension 
of  the  tumor  from  an  adjacent  organ  or  by  metastasis.  Wyss  collected 
28  cases  of  malignant  disease  of  the  prostate  in  young  boys  less  than 
ten  years  old.  In  all  of  the  cases  the  prostate  was  the  primary  seat  of 
the  tumor.  The  symptoms  resemble  those  of  carcinoma  of  the  same 
organ.  Thompson  has  reported  18  cases  of  primary  malignant  tumors 
of  the  prostate.  Kapuste  has  shown  by  his  investigations  that  tumors 
of  the  prostate  in  children  are  usually  sarcomatous,  while  carcinoma 
of  this  organ  is  a  disease  of  ad\'anced  age.  Besides  the  functional 
disturbances  produced  by  the  tumor,  spontaneous  pain,  hemorrhages, 
and  the  escape  of  fragments  of  the  tumor  after  ulceration  has  set  in 
are  the  most  conspicuous  clinical  phenomena. 

Radical  operations  for  tumors  of  the  prostate  have  been  performed 
by  Billroth,  Demarquay,  Nu.s.sbaum,  and  others.  In  Nussbaum's  and 
Billroth's  cases  a  part  of  the  rectum  was  removed  with  the  prostate 
and  a  part  of  the  bladder-wall.  If  the  disease  has  not  extended  beyond 
the  prostate — and  these  are  the  cases  to  which  radical  operations  should 
be  restricted — the  prostate  and  as  much  of  the  neck  of  the  bladder  as 
is  endangered  by  the  tumor  should  be  removed  through  the  perinea! 
incision  devised  by  Zuckerkandl.  The  efficiency  and  safety  of  the 
operation  would  be  enhanced  by  a  preliminary  suprapubic  cystotomy. 


XXIX.    TERATOMA. 

So  fiir  we  have  coniidered  tumors  cuaipcacd  of  a  : 
tive  histological  clement.     We  have  studied  tumors  compcvKti  of  < 
dtrfved  from  one  of  the  germinal  Uyen — ttu;  epibbst,  tbc   hy\ 
■nd  the  meMoblaMt — and  have  found  that  the  diAmnt  -rli^ir-t  aft 
represented  the  tiMsuex  of  only  uiie  of  these  dnbryoiul    Ui>-ict^ 
cpibU»t  and  the  hypoblast  were  represented  by  papiUocna. 
and  carcinoma ;  the  motoblast,  by  the  diflcrent  tumors  rcpresentn^  Ac 
Connective-tiHuue  type  of  benign  tumon  and  sarcotna.     We 
to  the  ta«t  class  of  tumors  th.it  contain  tissues  and   organs  dcnvu) 
from  two  or  all  of  the  germinal  layer*. 

Definition.—^  Uralama  is  a  tumor  compoud  ^  fort^mt  fffntn, 
orgam,  or  syiU-mt  of  orgam  which  do  not  normaUy  exist  at  tJu  fi^t 
whtrt  the  tumor  grows.  The  liit^ht-it  l)'pt:  of  a  teratoma  is  a  /irtMS 
in  fatu.  In  the  simpler  varieties  the  tumor  is  com]K»cd  of  heterotopic 
tissues,  such  as  bone,  teeth,  skin,  niucoun  membrane,  etc.  AU  teratoiJ 
tumors  art  congenital ;  that  is,  the  tumor  cither  exists  at  thr  time  ef 
birth  or  the  patient  is  born  with  the  essential  tumor-matrix.  A  teraltnna 
never  springs  from  a  matrix  of  poiinalal  origin. 

Oriirin  of  Teratoid  Turaore. — A  tumor  composed  of  a  single  rei>- 
reMciiLitive  histi)li>^,'ical  clement  frequently  starts  from  a  matrix  of  post- 
natal <>ri}{in,  as  ihc  vvrittT  has  aimed  to  show  in  connection  with  all  the 
tumors  sn  far  discussed ;  hut  the  more  complicated  matrix  of  a  tera- 
toma has  iiivariably  a  cl)n^,'enital  oripin,  and  is  produced  in  the  embryo 
liy  errors  of  ^Towth  and  by  displacement  of  tissue  by  inclusion.  Klebs 
classifies  teratoma  accordint;  to  their  origin  into  endogenous  and  ecto- 
jji-noMs.  thu  former  arising  from  a  matrix  formed  in  the  same  individual, 
the  latter  from  fietal  inclusion.  The  latter  mode  of  origin  is  possible, 
liiil  certainly  very  rare,  A  case  of  this  kind  was  recently  reported 
from  (ins.senhauer's  clinic  by  Pupovac.  The  patient  was  an  infant,  and 
the  eoiigenilal  tumor  involved  the  side  of  the  neck.  Examination  of 
the  tuiuor  showed  embryonic  tissue  representing  different  parts  of  the 
body — bone,  cartilage,  muscle-,  gland-,  and  brain-tissue.  One  of  the 
strongest  arguments  in  support  of  the  correctness  of  Cohniicim's  theory 
concerning  the  origin  of  tumors  is  furnished  by  the  tcr.-itomata.  Maas 
succeeded  in  producing  dermoid  cysts  artificially  in  animals  by  implan- 
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tation  of  dermoid  fetal  tissue.  He  produced  dermoid  cysts  in  young  rats 
by  introducing  into  the  peritoneal  cavity  pieces  of  skin  and  parts  of  limbs 
of  new-bom  rats.  After  two  and  a  half  months  he  found  small  cysts 
containing  pus,  cholesterin,  and  hair.  The  lining  of  these  cysts  was  com- 
posed of  tissues  representing  all  the  histological  elements  of  true  skin. 

A  great  deal  of  speculation  has  been  rife  in  reference  to  the  origin 
of  the  higher  types  of  teratoma.  Raubcr  pointed  out  that  two  embryos 
may  spring  up  in  union  in  tlie  same  blastoderm  or  close  to  one  another, 
in  which  case  they  may  afterward  fuse.  Fusion  is  more  frequent  at 
the  caudal  extremity,  but  occasionally  it  occurs  at  the  cephalic  end  or 
elsewhere  along  the  vertebral  axis.  In  the  subsequent  growth  the 
embryos  usually  develop  unequally  until  one  becomes  a  mere  parasite 
on  the  other.  In  conformity  with  this  explanation  is  the  fact  that  der- 
moid teratoid  formations  in  the  region  of  the  coccyx  are  proportionately 
common.  At  the  cephalic  end,  in  the  region  of  the  hypophysis,  tera- 
toid tumors  are  occasionally  met  with,  the  origin  of  which  could  be 
•  explained  upon  the  same  hypothesis.  Williams,  on  the  contrary,  Is 
firmly  convinced  that  such  tumors  are  produced  not  by  blending  of 
two  distinct  embryos,  but  by  giant  growth  of  undifferentiated  cells: 
"  Occa.sLonally  a  mass  of  undifferentiated  protoplasmic  cells  manifests 
reproductive  properties  similar  to  those  of  the  hydra,  so  that  from  a 
single  cell  two  or  more  individuals  may  proceed.  Thus,  when  the 
division  of  the  undifferentiated  embryo  into  two  symmetrical  parts  is 
complete,  and  each  of  these  develops  into  a  new  being,  homologous 
twins  are  the  result;  and  this,  so  common  a  mode  of  reproduction  in 
the  lower  animals  and  plants,  is  the  only  instance  of  reproduction  by 
gemmation  in  the  highest  animals.  In  this  way  double  monsters  arise. 
The  locality  and  degree  of  fusion  present  many  variations.  The  usual 
points  of  attachment  are  the  sacrum,  sternum,  umbilicus,  and  head. 
The  sex  of  the  individuals  in  homologous  twin.';  and  double  monsters 
is  invariably  the  same.  In  other  instances  the  distribution  of  proto- 
plasmic cells  in  the  cmbrj'o  is  unequal,  so  that  only  one  of  the  two 
fetuses  attains  full  development.  The  former  are  called  'autosites;' 
the  latter,  '  parasites,"  because  they  depend  for  nutrition  upon  the  body 
to  which  they  are  attached.  The  parasite  is  either  attached  to  the  sur- 
face of  the  autosite  by  implantation  or  is  surrounded  by  the  tissues  of 
the  autosite  by  inclusion.  Sometimes  only  a  part  of  a  new  individual 
is  formed  in  such  a  manner,  which  gives  rise  to  tumor-like  formations 
called  by  Virchow  '  teratoma."  Such  tumors  are  found  most  fre- 
quently in  the  region  of  the  ovaries,  testicles,  sacrum,  and  sella  turcica. 
They  represent  imperfect  parasitic  fetuses.    Partial  fission  of  the  embryo 

the  cephalic  end  gives  rise,  according  to  the  degree  of  fission. 
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duplication  of  the  pftuitaiy  body,  to  the  fonnadon  of  two  dtstinct  and 
complete  faces.  Additional  masses  of  protoplasmk  cells  result  in  the 
fiMmation  of  all  kinds  of  deformities,  as  supernumerary  Rngcrs  and  toes, 
supernumerary  mammary  and  thyroid  glands,  and,  if  the  cells  only 
possess  the  intrinsic  capacity  to  produce  one  ti<isue,  all  conceivabh:  forms 
of  local  hypertrophies,  such  as  angiomas,  raoles,  wart*.  lipomas,  etc" 

There  can  be  but  little  doubt  that  double  monstrosities  arc  the 
result  of  fusion  of  two  distinct  embryos,  as  sj-mmetrkal  segmentations 
of  an  embryo  to  this  extent  in  man  and  Iht.-  higher  animals  is  not  likely 
to  occur.  We  have  also  reason  to  believe  that  ectogenous  and  cn- 
dc^enous  parasites  originate  in  a  similar  manner,  while  the  diAcrvnt 
varieties  of  dermoids,  the  teratomata  proper,  originate  in  the  manner 
indicated  by  Williams  and  others. 

Hndogenoua  TerstomAta. — These  tumors  arc  represented  by  the 
histioid  and  organoid  varieties.  The  hLstioid  variety  is  represented  by 
heterotopic  tumors,  such  as  chondroma  branchiogenes,  branchial  c\-sts, 
and  the  simplest  forms  of  dermoid  cysts.  The  organoid  tumors  spring 
from  displaced  embryonal  matrices  representing  different  tissues  and 
organs,  and  occur  in  localities  where  in  the  embryo  displacement  of 
tissue  has  taken  place.  The  capacity  of  tissuc-proLferation  of  the  cells 
of  which  the  matrix  is  composed  does  not  exceed  that  of  the  cells  of 
the  corresponding  normal  tissue.  For  instance,  a  dislocated  tooth- 
germ  will  produce  a  tooth  not  larger  than  a  normal  tooth,  and  a  dis- 
located acinus  of  a  gland  will  produce  an  acinus  which  in  size  docs 
not  exceed  the  acinus  of  a  corresponding  normal  gland. 

Sutton  describes  a  rare  case  of  ovarian  mamma  removed  from  a 
woman  twenty-six  years  of  age,  supposed  to  be  suffering  from  tubercu- 
lar peritonitis.  Upon  opening  the  abdomen  a  considerable  quantity  of 
pus  escaped,  mixed  with  hair  and  sebaceous  material,  showing  it  to  be 
the  remains  of  a  dermoid  cyst.  On  examination,  a  peculiar,  rounded 
body,  growing  from  the  wall  of  the  cyst,  was  found,  recognized  as  an 
ovarian  mamma,  and  removed.  It  presented  an  ordinary  nipple  and 
a  cluster  of  glandular  material,  the  ducts  of  which  traversed  the  nipple. 

The  endogenous  skin-tcratoma  is  the  most  frequent  form  of  fetal 
inclusion.  Portions  of  the  embryonal  skin  become  buried  in  the  meso- 
blast  and  are  isolated  by  constriction  from  the  skin,  and  serve  later  as 
matrices  for  dermoid  tumors.  In  many  endogenous  teratoid  tumors 
the  matrix,  derived  in  a  similar  manner,  has  a  move  complicated  struc- 
ture, and  from  it  develop  teeth,  bune.  portions  of  the  alimentary  canal, 
etc.  In  such  a  manner  originate,  in  the  interior  of  the  skull,  tumors 
containing  striated  muscular  fibres  (Arnold)  and  teeth  (Huco  Beck). 

EctoerecouB  Teratomata. — Ectogenous  ter?  V 
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the  blending  or  fusion  of  two  distinct  embryos.  The  tumors  originate 
either  by  the  allantois  of  one  fetus  entering  the  cavities  of  the  body  of 
the  other  fetus,  where  its  vessels  enter  into  communication  with  those 
of  the  other,  or  by  attachment  between  two  impregnated  ova.  of  which 
one  grows  around  the  other.  In  the  first  case  inclusions,  allantoid 
inclusions,  are  formed  in  connection  witli  the  umbilical  cord  and  the 
ptacenta-like  productions ;  in  the  latter  instance  the  development  of  the 
included  fetus  is  impaired  by  the  greater  development  of  the  organs 
and  tissues  of  the  autosite,  and  oHen  only  remnants  are  found  in  the 
place  formerly  occupied  by  the  parasitic  fetus. 

In  tlic  museum  of  the  College  of  Physicians  and  Surgeons  in  Lon- 
don is  the  most  perfect  specimen  of  footus  in  /(Etu.  The  autosite,  a  boy, 
lived  to  be  fourteen  years  of  age  and  was  well  developed.  At  the  post- 
mortem there  was  found  in  the  abdominal  cavity  a  perfect,  full-grown 
fetus  surrounded  by  a  sac  or  membrane. 

Ahlfeld  collected  20  cases  of  /w/iis  in  fa-lit,  but  he  belie\'es  that  in 
perhaps  half  of  them  the  diagnosis  was  erroneous,  dermoid  cysts  hav- 
ing been  mistaken  for  iiiclusio  fatalis.  Inclusion-cysts  not  only  contain 
a  diversity  of  tissue  elements  and  organs,  but  they  are  almost  always 
multilocular ;  while,  on  the  other  hand,  dermoid  cysts  are  lined  with 
skin,  which  presents  all  the  structures  of  normal  skin — epidermis,  rete 


Fio.  499-^— The  locliulon  of  one  unbrya  within  the  cephalic  fold  of  the  other  (Ahtfdd). 


Malpighii,  papilla,  sweat  and  sebaceous  glands,  hair,  teeth,  etc. — and  in 
most  cases  the  cyst  is  unilocular  (Fig.  429). 

In  some  of  these  cases  of  fetal  inclusion  parts  of  the  parasitic  fetus 
grow,  while  other  parts  arc  dwarfed  by  insufHcient  vascular  supply, 
cease  to  grow,  and  are  removed  by  absorption. 

To  the  pre-allantoid  turatomata  belong  tlie  fetal  implantations  in 
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which  parts  of  the  parasitic  fetus  are  contained  in  cysts,  Such  cysts 
are  found  in  the  mediastinum,  the  brain,  the  abdomen,  the  ovaries,  and 
the  testicles.  Ahlfeld  separated  from  these  tumors  what  he  calls  "  fetal 
transplantation  " — cases  in  which  rudimentary  fetal  parts  are  engrafted 
upon  the  surface  of  the  body.  In  partial  fetal  inclusions  the  acardiac 
parasite  may  present  externally  to  the  autosite  all  limbs  {Fig.  430),  or 
the  upper  part  of  the  body  may  be  destroyed  by  inclusion  and  the 
lower  limbs  may  project  from  the  autosite  (Fig.  431). 

The  included  parasitic  fetus  is  often  blighted  at  a  very  early  stage, 
and  none  of  its  organs  reaches  a  full  degree  of  development.  The  more 
important  organs  either  are  absent  or  arc  present  in  only  a  rudimentary 
form.  This  form  of  teratoma  has  been  well  described  by  Sutton  as 
"acardiac  fetus," 

In  some  cases  the  fetus  consists  simply  of  a  shaj)eless  mass  in 
which  only  traces  of  the  skeleton  and  of  the  more  important  organs 
are  found.  The  sex  is  invariably  the  .same  as  that  of  the  autosite ;  the 
acardiac  can  occur  only  in  plural  births. 

Acardtacs  may  appear  in  plural  births  as  separate  beings,  or  they  may 
be  attached  to  the  twin  autosite  in  a  variety  of  ways.  In  a  few  instances 
the  autosite  and  the  acardiac  parasite  have  lived  and  attained  maturity. 

The  diagnosis  of  included  parasites  according  to  their  location  is 
usually  impossible  and  is  at  all  times  uncertain.  The  recognition  of 
parasitic  fetuses  or  parts  of  them  on  the  surface  of  autosites  is  attended 
by  no  difficulty. 

Sutton  has  well  said  that  parasitic  acardiacs  are  in  almost  all  cases 
so  valuable  as  sources  of  gain  in  dime  museums,  fairs,  shows,  and  large 
cities  that  the  parents  or  the  un.scrupulous  individuals  who  get  pos- 
session of  these  children  will  not  permit  operative  interference,  and 
hence  it  is  useless  to  discuss  the  propriety  and  feasibility  of  operation 
in  cases  of  autosites  bearing  an  acardiac  fetus. 

The  different  forms  of  superfetation  and  blending  of  twins  by  attach- 
ment or  by  allantoid  inclusion,  so  interesting  to  embryologists  and 
pathologists,  are  of  little  practical  value  to  the  surgeon.  The  surgical 
interest  of  teratoma  attaches  itself  to  those  tumors  caused  by  displace- 
ment of  fetal  tissues,  parts,  or  organs,  to  which  Virchow  applied  the 
term  "'teratoma,"  or,  from  their  resemblance  to  a  leralo,  "teratoid 
tumors."  We  shall  discuss  at  greater  detail  the  tumors  included  in 
this  class — branchial  and  dermoid  cysts. 


Branchial  Cysts, 
Tumors  in  the  branchial  clefts  are  not  so  very  rare  as  was  formerly 
believed.     Chondroma  branchiogenes  was  described  in  the  section  on 
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Chondroma.     Braathial  fiitula  and  eystt  rcsttlt  from  itrnptyftet  ^iSbn- 

Hon  ff  ('He  of  till-  hrandiiiil  clf/ts. 

Anatomy  and  Bmbryology. — ^Toward  the  end  of  the  first  noSk 
of  fctil  life  we  sec  under  the  frontal  process,  open  in  front  and  bocmM 
on  ihc  sides  by  four  plates,  tlic  pharj-ngeal  cavity.  The  upper  pK 
of  pUtes  constitute  the  first  branchial  arch.  The  next  three  pairs  of 
plates  make  up  the  second,  third,  and  fourth  branchial  arches,  wlndi 
decrease  in  sixc  from  above  downward,  so  that  their  median  interspace 
in  front  arc  narrow  al>ovc  and  wider  lower  down.  Between  each  pui 
of  branchial  arches  on  each  side  remains  a  transverse  ciclt.  the  branchial 
clcdi,  which  are  obliterated  during  early  fetal  life,  with  the  excepticA 
of  the  first  one,  from  which  the  external  auditor^'  canal,  the  cavity  erf" 
the  tympanum,  and  the  Eustachian  tube  arc  developed.  From  the 
second  branchial  arch  are  devclnpfd  the  styloid  process,  the  stj'lo- 
hyoid  li(jnmcnt,  and  the  lesser  horn  i)f  ihc  hyoid  bone.  The  third  arch 
forms  the  large  horn  and  the  body  of  this  bone.  The  fourth  arch 
ists  in  forming  the  soft  tissues  of  the  neck.  The  larynx,  (be 
trachea,  and  the  adjacent  glands  are  developed  from  other  centres 
of  fetal  growth. 

The  primary  starting-point  of  branchial  cysts  must  necessarily  cor- 
respond with  the  location  of  one  of  these  branchial  clefts,  and  clinical 

ob.servatton  has  demonstrated  that  branchial 
cysts  arc  most  frequently  found  in  the  region 
of  the  second  and  third  clefts,  in  the  vicinity 
of  the  larj'nx  and  pharynx,  and  in  intimate 
relation  with  the  sheath  of  the  large  vessels 
of  the  neck,  in  contradistinction  to  dermoid 
cysts  about  the  orbits  and  the  scalp,  which 
arc  more  su[x:rficially  located  (I-angenbeck). 

We  shall  h.ive  frequent  occasion  to  allu 

to  the  intimate  connection  of  these  tumois 

with   the  sheath  of  the   lai^e  vessels  of  the 

neck,  and  consequently  it  is  ver>-  important 

F»ii.«».-Bni"i;M.i  .ry.1  of  ih<   to  study  their  anatomicil  relations  to  these 

*"  J""^'"''  ^",''  ' "   important   structures.     The   jugular   vein    is 

surrounded  throughout  its  whole  course  in 
the  neck  by  a  distinct  and  sep-inHc  shealh  of  areolar  tissue,  which  on 
the  outer  side  of  the  artery  pciiLlntles  into  the  deep  tissues  of  tho  neck, 
thus  completely  separating  the  two  vessels.  The  jugular,  enclosed  in 
it-f  -ihe^ilh,  may  easily  he  drawn  over  the  artery  toward  the  median 
line  without  producing  any  change  of  location   of  the  artery.     The 
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vein  being  in  front  of  the  artery  and  covering  half  of  the  circumference 
of  the  latter,  it  can  readily  be  understood  that  when  the  vein  is  drawn 
forward  with  its  sheath  it  can  be  injured,  while  the  artery  is  not  exposed 
to  the  same  danger.  Branchial  cysts  of  the  second  and  third  clefts 
are  always  found  in  the  sheath  of  the  large  cervical  vessels,  usually  in 
the  carotid  triangle  above  the  omo-hyoid  muscle.  These  cysts,  which 
appear  to  occur  more  frequently  on  the  left  side  of  the  neck,  are 
invariably  round  or  oval,  with  a  smooth  surface.  The  contents  of 
tliL-sc  cysts  being  either  fluid  or  semi-fluid,  fluctuation  can  be  felt,  more 
particularly  if  the  tumor  is  palpated  between  two  fingers  from  the 
pharynx  or  the  floor  of  the  mouth  and  the  external  surface.  Only 
lateral  motion  of  the  tumor  is  possible,  on  account  of  its  peculiar 
attachments  to  the  deep  tissues  of  the  neck.  If  the  tumor  is  of  only 
moderate  size,  the  pulsations  of  the  carotid  artery  can  be  felt  on  its 
inner  margin.  If  the  tumor  is  large,  it  overlaps  the  artery,  and  the 
pulsations  of  the  vessel  are  communicated  to  the  tumor.  Small  tumors 
can  be  made  to  pulsate  by  bending  the  head  backward  and  in  a  direc- 
tion opposite  to  the  tumor. 

History. — Branchial  fistula,  persistent  branchial  clefts,  have  been 
known  longer  than  branchial  cysts.  It  appears  that  Hunczowski 
more  than  a  hundred  years  ago  described  two  cases  of  congenital 
fistulous  openings  in  the  side  of  the  neck.  About  fifty  years  later  Roser 
made  the  statement  that  many  of  the  so-called  "  ranulas  "  about  the 
base  of  the  tongue,  the  mucoid  and  dermoid  cysts  of  the  upper  cer- 
vical region,  are  due  to  imperfect  closure  of  one  of  the  branchial  tracts. 
All  these  tumors  he  included  in  one  group  under  the  name  "  branchial 
cysts."  He  described  three  distinct  conditions  which  may  result  from 
entire  absence  or  from  imperfect  obliteration  of  any  one  of  the  branch- 
ial clefts:  I.  Branchial  fistula,  in  case  the  entire  tract  remains  open; 
2.  Cystic  fistula,  in  case  only  one  end  of  the  cleft  is  obliterated,  while 
the  other  open  end  communicates  with  the  pharynx  or  with  the  cutane- 
ous surface;  3.  Branchial  cysts,  in  the  event  that  the  cleft  is  closed 
at  both  ends,  while  between  them  it  remains  open,  and  by  proliferation 
from  the  inner  surface  produces  an  accumulation — the  contents  of  the 
cyst. 

Hensinger  in  1862  collected  a  number  of  cases  of  branchial  cysts, 
and  associated  them  with  the  branchial  clefts  discovered  by  Rathke. 
Branchial  fistula  are  always  congenital.  Branchial  cysts  arc  congenital 
in  the  sense  that  patients  are  bom  with  the  tumor-matrix,  which  con- 
sists of  the  unobliterated  portion  of  a  branchial  cleft;  but  the  tumor 
frequently  does  not  appear  until  the  person  arrives  at  the  age  of 
puberty,  when,  by  the  stimulus  imparted  by  an  increased  physiological 
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function  of  the  skin,  active  tissue-proliferation  of  the  cells  composing 
the  cyst-wall  sets  in,  resulting  in  the  formation  of  the  cyst-contents. 

Although  these  cysts  are  by  no  means  common,  being  less  frequent 
than  congenital  branchial  fistulre,  a  sufficient  number  of  cases  have  been 
placed  on  record  to  remove  all  doubt  as  to  the  etiological  relations 
existing  between  imperfectly  obliterated  branchial  clefts  and  the  serous, 
the  dermoid,  and  the  so-called  "  deep-scat td  "  atheromatous  tumors  of 
congenital  origin  located  in  the  regions  formed  by  the  branchial  arches. 
These  tumors  have  been  made  a  special  object  of  study  by  Langen- 
beck.  Liicke.  Gurlt.  Virchow.  Schcde,  Ksmarch,  and  Hensinger. 

Classiflcation. — Branchial  cysts  must  be  classified  according  to 
their  contents.  The  cyst-wall  being  lined  with  epithelium  displaced 
from  the  pharynx  or  from  the  skin,  the  only  histological  element  in 
the  contents  is  epithelium  (Fig.  433).     The  wall  is  composed  of  con- 
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nective  tissue  lined  on  the  inside  with  epithelial  cells.     In  most  instances 

the  epithelium  lining  the  cyst-wall  and  contained  in  the  cyst-contents 

represents  the  epithelium  of  the  skin  {Fig.  434),  but  Rehn  discovered, 

in  a  blind  congenital  fistula  ending  near  the  mu 

pharynx,  ciliated  epithelium,  which,  of  course 

from  the  pharynx.     Neum  d  cylindri 

lium  in  two  cystic  tumo  -k ;  one 

genital,  while  the  other  'n  lat 

of  ciliated  epithelium  ma  ^si 

been  in  the  upper  part  01 


mucous  mcmt: 
:,  S^^Bjftve 


membrane  of  the 
been  deriied 
emenl  c  pit  he- 
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fistulas  oftentimes  end  and  where  ciliated  epithelium  normally  exists. 
The  lower  end  was  probably  derived  from  the  skin,  and  was  lined  with 
flat  cells. 

The   physical   and   chemical   properties   of  the   cyst-contents   will 
depend  largely  on  the  kind  and  degree  of  regressive  transformation 
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of  the  epithelial  proliferation.  In  making  the  character  of  the  cyst- 
contenLs  a  basis  for  classification  it  is,  however,  important  to  remember 
that,  as  in  ordinary  retention -cysts,  the  contents  of  a  branchial  cyst  are 
liable  to  undergo  changes  depending;  on  the  retrograde  changes  of  the 
epithelial  product,  on  hemorrhage  and  other  triUisudalions  into  the  sac, 
or  on  the  occurrence  of  inflammation  in  the  cyst-wall  itself.  It  is  only 
during  the  earliest  stages  that  the  characteristic  secretion  is  found  in 
its  purity.  In  the  course  of  time  the  original  character  of  the  cyst- 
contenls  may  be  lost  completely  by  retrograde  metamorphosis  or  by  the 
addition  of  new  material. 

Clinical  eNpcriencL-  and  pathological  investigations  have  shown  that 
branchial  cysts,  according  to  the  physical  properties  of  their  contents, 
may  be  divided  into  the  following  principal  varieties:  l.  Mucous  cysts; 
2.  Atheromatous  cysts;  3.  Serous  cysts;  4,  Hemato-cysts,  Variable 
as  the  contents  of  these  different  varieties  of  cysts  may  be,  more 
uniformity  i.s  ob.served  in  the  structure  of  the  cyst-wall.  In  the  begin- 
ning the  cyst-wall  consists  of  a  connective- tissue  capsule  with  an 
epithelial  lining  on  its  inner  surface  (Fig.  433),  and  a  delicate  layer  of 
a  loosely  connected  reticulum  nf  connective  tissue,  the  pericyslium. 
which  is  very  vascular  and  which  covers  the  outer  surface  of  ihc  cyst. 
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A  high   degree   of  intracystic   pressure    may  cause   atrophy   of   the 

»»thelial  lining  and  thinning  of  the  walls  of  the  sac;  on  the  contrary. 

mmatory  proliferation  produces  great  thickening  of  the  cyst-wall. 

le  dermoid  cysts  contain  the  characteristic  secretions  of  the  skin 

its  appendages,  the  branchial  cysts  contain  the  product  of  epithelial 

because  their  walls  do  not  contain  any  hair-follicles,  sebaceous 

as,   or   sweat-glands,  as   the   branchial  clefts  close  before   these 

^^ndagcs  are  formed. 

[ucouB   Branohial   Cysta. — As   a   primary  tumor  this   form    of 

cuichial  cyst  is  found  in  the  upper  part  of  the  branchial  clefts.     The 

of  mucous  branchial  cysts  is  attributable  to  an  imperfect  closure 

le  upper  portion  of  a  branchial  tract ;  consequently  the  cyst-wall 

ay  derive  its  lining'  from  the  mucous  membrane  of  the  pharynx,  and 

:  retention  of  the  physiological  secretion  produces  a  mucous  cyst 

any  of  the  so-called  "  ranular"  cysts  about  the  base  of  the  tongue 

"ng  to  this  variety  of  tumors. 

ngenital  mucous  cysts  in  the  region  of  the  base  of  the  tongue 
la  tne  sides  of  the  larynx  in  the  majority  of  cases  are  due  to  an 
.Tiperfect  closure  of  the  upper  portion  of  one  of  the  branchial  tracts. 

AtheromatouB  Branchial  Cysta. — This  form  of  branchial  cyst  has 
been  described  as  a  deep-seated  atheromatous  cyst  of  the  neck  (Schede) 
and  as  a  dermoid  cyst  of  the  sheath  of  the  large  vessels  of  the  neck 
(Langenbeck).  The  cysts  are  usually  located  in  the  second  or  third 
branchial  tract,  in  the  region  of  the  hyoid  bone,  and  they  are  inti- 
mately connected  with  the  sheath  of  the  large  vessels.  They  contain 
an  atheromatous  material  resembUng  the  contents  of  an  ordinary  reten- 
tion-cyst of  the  sebaceous  glands.  They  never  contain  lanuginose 
hair,  as  do  many  of  the  dermoid  cysts.  Gurit  mentions  the  great 
similarity  existing  between  the  contents  of  these  tumors  and  those  of 
some  ovarian  cysts.  Besides  fat-giobuies  and  epithelial  debris  these 
cysts  contain  an  abundance  of  cholesterin -crystals  and  of  small  pris- 
matic crystals  which  seem  to  be  some  form  of  inorganic  salt,  as  well 
as  lime  in  granular  form.  In  some  cases  the  inner  surface  of  the  cyst- 
wall  is  covered  with  papillomatous  excrescences,  the  product  of  epithe- 
lial proliferation. 

These  atheromatous  branchial  cysts  may  occur  in  the  first  branchial 
cleft,  as  is  shown  by  a  case  reported  by  Virchow,  who  described  the 
cyst  as  an  "  auricular  teratoma."  The  patient  was  a  seamstress  twenty- 
four  years  of  age.  The  tumor  was  first  noticed  when  she  was  fourteen 
years  old,  when  it  was  as  large  as  a  f^"    -*  -  ■»  increased  slov  -^e, 

5>nd  when  first  seen  by  Virchow  it  "a  goose- 

ited  between  the  angle  of  t  d  proc 
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firmly  attached  to  ihu  sheath  of  the  carotid  artery.  The  cyst  was  filled 
wilh  a  creamy  yellowish  fluid  which  contained  free  fat  and  epithelium. 
The  portion  attached  lu  the  sheath  of  the  vessels  contained  a  plate  uf 
cartilage  resembling  the  cartilage  of  the  ear ;  hence  Virchow  designated 
the  tumor  as  an  "  auricular  teratoma."  Virchow.  who  attributed  the 
origin  of  this  and  of  analogous  growths  to  an  imperfect  obliteration 
of  the  first  branchial  cleft,  in  his  clas.sification  of  tumors  includes  among 
the  teratoid  tumors  the  cy.sts  developed  from  branchial  clefts. 

Serous  Branchial  Cysta. — This  form  of  branchial  cyst  is  composed 
of  thin  cyst-walls  and  serous  content.s.  The  cysts  very  much  resemble 
in  structure  and  contents  the  lymphangiectatic  cysts  of  the  neck,  for 
which  cysts  they  have  oflen  been  mistaken.  They  occupy  one  of  the 
branchial  clefts,  and  they  are  lined  by  epithelial  instead  of  endothelial 
cells,  as  is  the  case  in  cysts  originating  from  lymphatics.  The  lymph- 
angiectatic cysts  are  usually  congenital.  We  have  seen  that  branchial 
cysts  arc  not  neces.sarily  developed  during  intra-uterinc  life  or  soon 
after  birth.  All  that  is  necessary  is  that  the  matrix  for  the  cyst  be 
present  at  the  time  of  birth  ;  from  this  matrix,  at  some  future  time,  the 
tumor  is  developed.  These  tumors  appear  as  either  single  or  multiloc- 
ular  cysls  with  thin  membranous  walls;  their  internal  surface  is  lined 
with  epithelial  cells.  Resides  .serous  fluid  they  contain  epithelial  cells 
and  cholesterin -crystals.  Clinically,  they  may  be  recognized  from  their 
location,  their  globular  form,  their  soft  fluctuating  feel,  and  their  pain- 
less growth.  The  existence  of  pavement  epithelium  upon  the  inner 
surface  of  these  cysts  has  been  demonstrated  by  Neumann  and  Baum- 
garten.  When  these  cysts  spring  from  the  second  or  third  branchial 
clefts  they  are  usually  deeply  located.  Huetcr.  in  extirpating  a  tumor 
of  this  kind  in  a  child  two  years  of  age.  found  that  the  tumor  extended 
between  the  two  carotid  arteries  back  to  the  pharynx.  Thai  these 
tumors  may  sometimes  grow  to  an  enormous  size  is  evident  from  a  case 
reported  by  Treves.  The  tumor,  which  occurred  in  an  infant,  took  its 
origin  in  the  region  of  the  inferior  maxilla  and  occupied  the  whole  side 
of  the  neck  and  the  upper  part  of  the  thorax  on  the  same  side,  whence 
it  extended  as  far  as  the  umbilicus.  It  contained  one  large  and  numer- 
ous smaller  cysts,  and  it  corresponded  with  the  region  of  the  second 
branchial  tract.  No  histological  report  of  the  specimen  was  made. 
Vonwiller  reports  a  case  of  double  serous  branchial  cyst.  The  writer 
has  seen  a  number  of  such  cysts  in  young  children.  The  cysts  were 
either  present  at  the  time  of  birth  nr  developed  a  few  months  later, 

Hemato-cysts  of  Branchial  Clefts. — In  some  instances  of  serous 
branchial  cysts  the  fluid  is  discolored  by  an  admi.xturc  of  blood  from 
minute  hemorrhages  into  the  sac ;  but  when  the  contents  are  of  such 
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dark  color  as  to  resemble  venous  blood  the  cysts  are  properly  called 
"  hemato-cysts,"  and  from  a  pathological,  clinical,  and  diagnostic  paiot 
of  view  they  constitute  a  distinct  and  well-marked  variety  of  branchial 
cysts.  Albert  remarks  that  two  kinds  of  these  cysts  have  been  ob- 
served: I.  Those  which  can  be  emptied  by  pressure  and  which  are 
in  direct  communication  with  blood-vessels;  3,  Those  which  are  not 
affected  by  pressure,  and  which  simulate  the  appearance  of  an  ordinary 
serous  cyst  so  closely  that  their  nature  is  recognized  only  by  explora- 
tory puncture.  The  latter  class  of  cysts,  when  they  occur  in  the  neck, 
usually  belong  to  the  branchial  cysts,  because  they  are  observed  during 
early  life  and  originate  in  places  which  correspond  with  the  location  of 
branchial  clefts.  This  variety  of  cj'sts  has  been  called  htmntocele  colU 
by  Michaux,  and  Itcmatocde  by  J.  ?.  P'rank.  Aside  from  their  origin 
from  branchial  clefts  and  the  admixture  of  blood  with  the  contents  of 
serous  cysts,  hemato-cysts  may  develop  from  dilated  veins,  both  extrem- 
ities of  the  dilated  portion  undergoing  contraction  and  finally  complete 
obliteration,  completely  isolating  the  contents  of  the  cyst  from  the 
general  circulation.  Again,  a  vein  may  dilate  at  one  point,  forming 
a  pouch  or  a  sac.  and  by  contraction  and  obliteration  of  the  orifice 
a  blood-cyst  is  formed. 

Hemato-cyMs  resemble  .serous  cysts  in  every  particular,  with  the 
exception  of  the  presence  of  blood  in  their  contents.  Their  diagnosis, 
however,  is  more  difficult  than  that  of  serous  cysts,  and  it  should 
always  be  made  by  exclusion,  due  attention  being  given  to  the  location 
of  the  cyst,  its  time  of  development,  and  the  character  of  its  contents. 
The  last  point  can  be  settled  definitely  by  an  exploratory  puncture. 

Etioloey. — Branchial  cysts  of  the  neck,  as  compared  with  other 
tumors  in  this  locality,  are  of  rare  occurrence.  The  statistics  of 
branchial  tumors  cannot  be  relied  upon  in  estimating  the  comparative 
frequency  with  which  these  tumors  occur,  as  many  branchial  cysts  have 
been  classified  and  described  under  the  generic  and  indefinite  term 
"cystic  tumors  of  the  neck,"  without  regard  to  their  etiology.  Gurlt 
in  1855  comjiiled  44  cases  of  serous  and  6  cases  of  atheromatous  cysts. 
Since  that  time  a  great  many  more  cases  have  been  reported.  The 
serous  variety  is  more  apt  to  develop  early.  The  tumors  are  often 
congenital  or  apjM^ar  during  infancy  or  childhood,  while  the  athe- 
romatous cysts  arc  most  frequently  met  with  in  young  adults.  Of  53 
cases  tabulated  by  Schcdc,  9  occurred  between  the  first  and  tenth  years, 
21  between  the  eleventh  and  twentieth,  10  between  the  twenty-first  and 
thirtieth,  6  between  the  thirty-first  and  fortieth,  5  between  tlie  forty-first 
and  fiftieth,  and  2  between  the  fifty-first  and  sixtieth  years.  Like  the 
dermoid  cysts,  the  branchial  cysts  show  a  tendency  to  develop  during 
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the  period  of  puberty,  at  a  time  when  the  tissue  of  epiblastic  origin 
enters  upon  a  new  and  more  active  phase  of  development.  The 
remnant  of  a  branchial  cleft  may  remain  dormant  as  a  matrix  for 
the  future  growth  of  the  tumor  for  an  indefinite  period  of  time,  and 
become  the  seat  of  tissue-growth  during  puberty  or  upon  the  advent 
of  any  other  determining  cause  or  causes.  There  are  undoubtedly 
many  instances  where  remnants  of  fetal  tissue  remain  latent  in  the 
branchial  tracts  throughout  a  long  lifetime  for  want  of  an  adequate 
exciting  cause,  which  is  necessary  to  stimulate  into  morbid  activity  the 
slumbering  forces  inherent  in  the  histological  elements  of  the  matrix. 

Diagnosis. — To  diagnose  the  presence  of  a  branchial  cyst  is  often 
no  easy  task.  The  importance  of  the  tissues  and  organs  in  close  and 
intimate  relation  with  these  tumors  renders  it  imperative  upon  the 
surgeon  to  make  a  correct  diagnosis  before  an  operation  is  undertaken 
for  their  removal.  All  signs  and  symptoms  should  be  investigated 
carefully,  and  every  diagnosis  should  be  fortified  by  eliminating  by 
exclusion  the  existence  of  all  other  forms  of  tumors  and  infective 
swellings.     The  following  conditions  may  stimulate  a  branchial  cyst: 

I.  Aneurysms;  2.  Hemato-cyst.s  and  lymphangioma;  3.  Dermoid 
cysts;  4.  Retention-cysts;  5.  Lymphangiectatic  cysts;  6.  Struma 
cystica.  After  eliciting  a  careful  clinical  history  as  to  the  location  and 
the  time  of  development  of  the  tumor,  these  affections  should  be  gone 
over  seriatim  in  making  a  differential  diagnosis  between  them  and 
a  branchial  cyst.  The  exploratory  syringe  will  frequently  be  called 
into  requisition  to  ascertain  the  character  of  the  cyst-contents. 

Prognosis. — Branchial  cysts,  although  heterologous  formations, 
always  remain  purely  local  affections,  manifesting  no  tendency  to 
destroy  life  except  when  they  are  of  a  size  sufficient  to  interfere  by  their 
presence  with  the  [Kirformance  of  important  functions  of  neighboring 
organs.  The  tumor  may  encroach  upon  the  cavity  of  the  mouth,  inter- 
fering with  speech,  mastication,  and  deglutition,  or  it  may  compress  the 
larynx  or  the  trachea,  thus  interfering  with  respiration. 

Branchial  cysts  manifest  no  tt;ndt:ncy  to  spontaneous  cure,  and  prove 
exceedingly  rebellious  to  all  kinds  of  treatment  short  of  complete 
extirpation.  In  a  case  of  branchial  cyst  of  the  second  branchial  cleft 
with  mucous  contents,  the  writer  was  informed  by  the  patient  that  she 
had  been  operated  upon  more  than  fifty  times,  the  tumor  reappearing 
each  lime  within  a  few  weeks  after  the  operation.  That  part  of  the 
cyst-wall  which  had  not  been  extirpated  was  found  greatly  thickened 
and  firmly  attached  to  the  internal  carotid  artery  and  the  hyoid  bone. 

The  serous  variety  is  most  amenable  to  the  milder  forms  of  treat- 

at.     Frequently  the  tumor  attains  a  certain  size  and  then   remains 
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Mtioo-    The  f  "    .*)ng  meihodA  have  been  rrvirtcd  to  in  the  trcai- 

-KJtf  of  bnnchk       .•■(*:    i.  Indnon;    2.  Actual  cautcty ;    3,  Sctoa; 

Pnactiifc.  with  ^tofa*cq«cnt  injectinn ;  5.  Extirpalioo ;  6.  Amisepbc 

HHq*c.     In  all  uoao  where  incnioa  »i»  ptactiscd  the  relief  from 

■JMring  syn^Aom^  wa»  pcotnpl    The  cyst  collapsed ;  a  certain  amount 

of  inflanunatioii  f&llowed ;  usually,  after  the  healing  of  the  wound  there 

rcmaiiicd  a  small  nodule  which  in  a  (cw  weeks  became  the  scat  of 

active  tissue-grcm :  h.  and  a  speedy  recurrence  followed.     Tbc  result 

was  not  materially-  modiSed  in  case  the  s-ac  was  drained  and  injected 

with  iodine  or  with  other  trritalinjT  w>1utions. 

In  tn^ts  the  U)-ing  open  of  cyst^  of  the  neck  is  a  perilous  plan 
of  treatment  Vclkers  relates  a  case  where  a  cystic  tumor  was  laid 
open  in  a  new-bom  child,  which  died  sixteen  days  later  in  consequence 
of  the  operation. 

In  the  case  of  serous  cysts  where  the  sctnn  and  iodine  injections 
have  occa.sionally  been  successful  in  producing  obliteration,  it  seems 
to  the  writer  that  the  same  object  would  be  accomplished  more 
speedily  and  safely  by  incision  and  drainaffc,  practised  in  a  manner 
similar  to  that  in  Volkmann's  operation  for  hydrocele. 

Dieffenbach  employed  the  actual  cautery  in  opening  the  cyst  in  one 
of  his  cases,  after  he  had  made  an  un.successful  attempt  at  removal  by 
extirpation,  and  after  incision  had  failed  in  prodlicin[j  obliteration  of  the 
sac.  The  use  of  the  cautery  also  failed  in  producing  obliteration  of 
the  -sac. 

It  would  seem  to  the  writer  that  incision,  combined  with  a  use  of 
the  actual  cautery  sufficiently  energetic  to  destroy  the  entire  thickness 
of  the  epithelial  lining,  would  be  mo.st  applicable  in  the  more  danger- 
ous and  formidable  cla.ss  of  cases — namely,  in  cy.sls  th.it  have  become 
firmly  adherent  to  the  sheath  of  the  larger  vessels  by  repeated  attacks 
of  inflammation  provoked  by  inefficient  treatment.  After  cauteriitation 
the  wound  should  be  packed  with  iodoform   gauze.     If,  during  the 
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progress  of  the  healing  of  the  wound  from  the  bottom  by  granulation, 
it  becomes  apparent  that  the  entire  matrix  has  not  been  destroyed,  thL- 
use  of  the  actual  cautery  can  be  repeated. 

The  scton  has  resulted  in  u  permanent  cure  in  a  few  cases  of  serous 
cysts,  but  its  use  should  be  abandoned,  as  the  result  is  uncertain  and 
the  consequences  are  often  disastrous.  Buthn  reports  a  case  where, 
in  a  younj;  child,  a  seton  was  passed  through  a  serous  cyst :  death 
from  inflammation  followed  on  the  third  day.  For  this  and  other 
obvious  reasons  the  seton  should  never  be  employed  in  the  treatment 
of  branchial  cysts. 

Esmarch's  experience  with  puncture  and  injection  of  Lugol's  solu- 
tion of  iodine  {iodini.  pot.  iod..  gm.  1.25  ;  aqu£,  30.0)  has  been  favorable. 
The  following  remarks  were  made  by  him  on  this  subject  at  the  fourth 
meeting  of  the  Congress  of  German  Surgeons: 

"I  have  cured  about  a  dozen  cases  by  puncture  and  subsequent 
injection  of  Lugol's  solution  of  iodine.  Against  this  treatment  it  has 
been  urged  that  complete  extirpation  of  the  cyst  can  always  be  done 
and  is  free  from  danger.  I  must  deny  this  assertion,  because  in  a 
majority  of  ca.ses  the  cyst  is  adherent  to  the  sheath  of  the  internal 
jugular  vein — a  fact  which  may  remind  you  of  a  paper  on  this  subject 
by  Prof,  von  Langenbeck,  which  served  as  an  introductory  to  his 
Archiv  in  i860.  In  this  paper  Langenbeck  called  special  attention  to 
the  dangers  connected  with  this  operation.  But  even  if  the  operation 
were  free  from  danger,  yet  by  resorting  to  it  we  obtain  an  unsightly 
cicatrix  in  the  neck,  to  which  the  female  sex  objects,  I  can,  on  the 
other  hand,  recommend  injections  of  iodine  as  an  efficacious  and  en- 
tirely safe  procedure.  If  some  of  you  have  failed  to  see  its  benefits. 
it  is,  I  believe,  because  you  have  not  had  the  necessary  patience  and 
perseverance.  As  a  rule.  I  have  repeated  the  operation  whenever  oblit- 
eration did  not  promptly  follow  the  first  puncture.  It  is  very  essential 
to  irrigate  the  sac  thoroughly  before  the  introduction  of  the  iodine. 
I  have  generally  proceeded  as  follows:  By  means  of  a  fine  hydrocele 
trocar  I  empty  the  sac  of  its  contents,  and  then  make  repeated  injec- 
tions of  a  I  per  cent,  solution  of  carbolic  acid.  This  removes  the 
masses  of  epithelium  adherent  to  the  cyst-wall.  I  continue  these  injec- 
tions until  the  water  returns  perfectly  clear,  and  then  I  inject  10  to  30 
grams  of  Lugol's  solution  of  iodine,  which,  after  gentle  pressure  to 
bring  it  in  contact  with  the  inner  surface  of  the  sac.  is  allowed  to  escape. 
The  patient  is  then  directed  to  return  in  six  or  eight  weeks.  Like  a 
hydrocele,  the  cyst  refills  rapidly  and  becomes  somewhat  painful. 
If,  after  the  lap.se  of  time  mentioned,  it  has  not  greatly  decreased  in  size. 
I  repeat  the  same  operation  and  tell  the  patient  to  return  in  .six  months, 
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said:   -  I  havr  treated 
cjrais  with  factjr  rn^rnfi  by  means  of  iojcctiam 
^»  va^>  mfuired  irpctkion.     I  punctnird 
a  piece  of  cbstic  catheter,  and 
■^ettwcs-     A  fcrw  Qscs  weie  cored  after   three  or  four 
!■  ooe  case  tbe  tumor  rctmncd.     I  coostuJcT  it  ^-cr^-  tSffi- 
to  cane  thes«  bcty  cysts  with  injediaDs  of  iodine  or  any  otha 


Roser  achaittL-i  that  iejcctians  cf  todioc  m^bl  saccced  in  serous  Aoi 
maooos  cyst^  b  .t  thai  they  wgold  prove  of  oo  avail  in  atheromaiouf 
cysts^  Banm  as  rcncd  that  cxiifpatiao  was  an  can-  nutter,  and  that 
Ibese  cysts  amid  be  removed  vichool  (£fficuhy. 

Bafdekfaen  b:jcved  that  seme  of  these  c>'sts.  especiall>-  those  whicti 
frtmd  befaiod  the  stcmom.  couki  not  be  exligviied.  but  obliteration 
n  one  instance  was  accompli^bed  by  antiseptic  drainage.  \''ol)aTiann 
spoke  in  &vor  c  f  extirpiticn,  and  wan>cd  against  injections  of  iodine, 
as  in  case  of  bslure  they  would  render  a  subsequent  excision  more 
difficult. 

It  is  e\'idcnt  ihat  rr>o«t  German  surgeons  who  have  given  attention 
to  this  subject  h:ivc  no  confidence  in  tbe  efficacy  of  iodine  injections 
in  obliterating  branchial  c\-sts.  If  vrc  consider  the  numerous  failures 
of  iodine  injecti(n=  in  case*  of  hydrocele,  where  the  anatomical  con- 
ditions for  success  are  so  much  more  favorable  than  in  branchial  cysts, 
we  will  be  better  prepared  to  appreciate  the  causes  of  the  still  more 
frequent  failure  of  this  method  when  used  in  the  treatment  of  branchial 
cysts.  Again,  clinical  experience  has  shown  that  a  branchial  cyst  can 
be  extirpated  with  comparative  ease  and  safety  before  the  cyst  has 
become  firmly  fixed  to  the  subjacent  cervical  vessels  by  inflammatory 
infiltration,  and  that  in  this  class  of  cases  iodine  or  any  other  injections 
will  not  only  prove  useless,  but  will  render  a  subsequent  extirpation 
still  more  difficult.  In  infants  even  simple  tapping  is  not  always  devoid 
of  danger,  as  one  instance  is  recorded  of  death  caused  by  puncture. 
The  case  occurred  to  Volkers,  who  tapped  a  cystic  cervical  tumor  in 
an  infant  eight  days  old,  the  child  dying  of  trismus  on  the  third  day. 

Extirpation. — A  jwsitive  diagnosis  made,  the  best  plan  to  pursue 
is  to  make  an  incision  over  the  most  prominent  portion  of  the  tumor, 
parallel  with  the  sterno-mastoid  muscle;  in  case  the  adhesions  can 
be  separated  without  endangering  the  deep  cervical  vessels,  the  entire 
cyst  should  be  removed.  If  inflammatorj'  infiltrations  obscure  the  field 
of  operation  at  the  base  of  the  tumor,  and  after  careful  examination 
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it  is  deemed  inadvisable  to  perform  complete  extirpation,  the  sac 
should  be  opened  and  the  lateral  walls  excised,  and  the  epidermal 
matrix,  which  remains  adherent  to  the  sheath  of  the  cerv'ical  vessels, 
can  be  destroyed  completely  by  a  careful  but  vigorous  use  of  the 
actual  cautery.  The  treatment  of  the  wound  should  be  conducted  as 
in  cases  of  complete  excision.  If  an  early  diagnosis  is  made  and  prompt 
treatment  is  instituted,  complete  extirpation  should  always  be  attempted, 
and  will  in  the  majority  of  cases  prove  successful  and  comparatively 
free  from  danger. 

Aiitiscptie  Drninagf. — In  the  case  of  infants  and  very  young  children 
suffering  from  large  serous  cysts  it  would  be  imprudent  to  resort  to 
any  of  the  severer  measures  with  a  view  to  a  radical  cure.  In  such 
instances  drainage  under  antiseptic  precautions  should  be  resorted  to  as 
a  temporary  measure,  and  in  some  cases  it  may  be  followed  by  perma- 
nent results.  The  same  course  of  treatment  should  be  adopted  in 
adults  suffering  from  cysts  which  are  inaccessible  to  any  other  opera- 
tion and  in  which  irritating  injections  are  contraindicated. 

The  writer's  experience  in  tile  extirpation  of  branchial  cysts,  amount- 
ing now  to  about  fifteen  cases,  has  been  uniformly  favorable.  No  deaths 
occurred  from  the  operation,  and  in  every  case  the  result  was  permanent. 
In  one  case  the  internal  jugular  vein  was  cut  in  dissecting  away  the 
adherent  inflamed  sac  from  the  vessels  of  the  neck.  The  hemorrhage 
was  controlled  by  the  use  of  hemostatic  forceps  on  both  sides  of 
the  wound.  The  forceps  were  allowed  to  remain  until  the  cyst  was 
removed,  when  the  jugular  vein  was  completely  divided  and  both  ends 
were  tied  with  catgut.     The  patient  made  an  uneventful  recovery. 

Dragging  upon  the  vein  if  the  cyst-wall  has  become  adherent  should 
be  avoided.  Branchial  cysts  which  have  not  become  adherent  by 
antecedent  attacks  of  inflammation  can  readily  be  removed  by  enu- 
cleation. 

Dermoid  Cysts. 

A  dermoid  cyst  is  a  teratoid  tumor.  It  is  called  "  dermoid  "  because 
it  contains  skin  derived  from  the  epiblast  by  displacement  of  an  embry- 
onal epiblastic  matrix,  from  which,  during  the  development  of  the 
tumor  by  proliferation  of  the  skin  and  its  appendages,  the  principal 
contenLi  of  the  tumor  are  formed.  In  the  simplest  varieties  of  dermoid 
cysts  the  contents  of  the  cyst  are  composed  of  epithelial  proliferation 
alone,  when  nothing  is  found  in  the  cyst  but  epithelial  cells  and  their 
detritus  mixed  with  serum,  forming  the  peculiar  atheromatous  material 
which  constitutes  the  characteristic  contents  of  retention -cysts  of  the 
sebaceous  glands.     This  kind  of  cyst  is  produced  from  a  matrix  derived 
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fta  the  qsibUst  before  diflcrcnttation  baa  advanced  to  the  formation 

itf  the  ^ipcndages  of  the  skin.     A  nuirix  derived  irom  the  epibloit 

tcr  its  diiTercntiation  into  appendages  of  the  &kin  (hair-foIUcles.  scba- 

oos  glands,  and  ^weat-glands)  has  taken  place  not  only  yields  epdthe- 

I  cdls,  but  produces  also  hair  and  the  secretion  of  sebaceous  glands 

d  sweat-glands.     In  tumors  from  such  a  matrix  hair  is   constantly 

nd 

Superficial  dermoid  cysts  arc  due  to  inclusions  of  parts  of  the 
ennis,  and  which  Chtari  taught  remained  connected  with  the 
n&ial   oprthclium.     The  fissural  position  of  the  dermoids — that 

their  presence  in  places  where  (octal  fissures  had  existed  m- 
re  cIcAs  were  closed — supports  such  a  conclusion.      The  decp- 

Ked  dermoids,  in  the  abdomen,  lungs,  etc..  must  be  explained  by 

'zomplete  separation  of  the  cpttheltal  cells  from  which  they  take 

ir  origin. 

According  to  Epstein,  in  new-bom  infants  it  is  not  uncommon  to 
nd  isolated  pearls  of  epithelial  cells  which  have  become  buried  in  the 
voniKCtive  ti«uc  by  inclusion.  It  would  therefore  be  more  proper  to 
look  upon  .subcutaneous  atheroma  as  the  product  of  tissue-prolifera- 
tion from  such  an  isolated  island  of  cpitliclial  tissue,. as  was  done  by 
Heschl,  than  as  a  sebaceous  cyst. 

The  difference  between  a  dermoid  and  such  an  atheroma  would  be 
that  in  the  former  a  whole  section  of  skin  had  become  buried,  while  in 
the  latter  only  a  projection  of  epidermis  with  a  single  hair  had  taken 
place. 

Heiberg  demonstrated  the  identity  of  the  lining  of  a  dermoid  cyst 
of  the  neck  with  normal  skin  from  a  practical  standpoint.  He  utilized 
the  lining  membrane  as  grafts  in  the  healing  of  a  large  ulcer  of  the  leg. 
The  grafts  united  promptly  with  the  granulating  surface,  and  the  new 
skin  showed  the  same  properties  and  structure  as  in  cases  of  skin- 
grafting. 

Some  dermoids  contain  not  only  skin,  but  also  mucous  membrane, 
the  latter  owing  its  cxisttncu  to  a  matrix  derived  from  the  hypoblast. 
The  term  "■dermoid"  is,  however,  also  used  to  de.'^ignate  cysts  with 
more  complicated  contents,  such  as  teeth,  bone,  Cartilage,  and  combina- 
tions of  different  parts  and  organs  that  could  originate  only  from  a 
displaced  matrix  repre.senting  diflcrcnt  tissues  and  organs. 

Definition. — A  dermoid  cyst  is  a  hctfrotopic  tumor  containing  t/te 
product  of  epithelial  prolifcralion .  hair,  teeth,  etc.  Dermoid  cysts  were 
first  described  in  1852  by  Lcbert,  who  applied  the  term  "  dermoid  "  to 
all  cysts  lined  by  a  cyst-wall  resembling  in  structure  that  of  the  exter- 
nal skin.     Dermoid  cysts  are  found  most  frequently  in  the  ovary  and 
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in  parts  of  the  body  where,  during  development,  the  diflerent  germinal 
layers  meet,  as  about  the  orbita,  the  neck,  and  the  coccygeal  region. 
In  188  cases  of  dermoid  cysts  Lebert  found  that  the  ovary  was  the 
seat  of  the  tumor  in    [29. 

Histology. — The  wall  of  a  dermoid  cyst  is  composed  of  connective 
tissue;  its  inner  surface  is  often  smooth,  resembling  a  serous  surface, 
but  microscopical  examination  always  reveals  an  epithelial  lining  com- 
posed, accordinjf  to  the  character  of  the  epithelial  cells,  of  one  or  more 
A 
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epilhcIlpL  lininn  of  cfils:  ^,  smoDth  miuclc-fibtei  kn  wlii^h  (ht  alridTion*  :m  tndltlinct  ,  c,  caniL^r  ,  4,  fAtcy 
tluuc.    ■,  wilJ  of  >  cyil  limd  by  dllaled  cplihelluni  -  X  jso  (after  PcrlaJ. 


layers  (Fig,  435).     If   ihr;  cysts  are   lined  with  columnar  or  ciliated 
epithelium,  the  cells  arc  arranged,  as  a  rule.  In  a  single  layer;  if,  on  the 


Flo,  43A-^&enL  lunar  fMctter  MiAcgm,  College  of  PhyticUni,  PhllkdelphU), 


F        contrary,  the  matrix  represents  skin  in  place  of  mucous  membrane, 
H        pavement  cells  in  many  layers  line  the  cyst.     In  cyst-walls  supplied 


Ibehnr 
The 


_      m 

igfen-briMni  color,  cvoi  in  Bcgrocs.      In   binls 
pi|p^  Indes.     h  ceqaatnl  demMids 
■i  «bo«t:  in  ovanm  tfcmwiiA  k  ikoAea  wwral  fevc  in  length. 
MderaMwIt  of  «gcd  poMos  twos  vhile;  aad  baldpess  of  the 


Pin-  4H  ~D>nii«il<ir*l  «'  «**ry.  HOion  lK^l•l|^  mil;  x  ItliOii  Kircmd  Sthnsil).     On  the  (bt- 
b(*,  u>iht  trft  of  ihaptcrurc.  itiecjr*i  it  cu*«n<l  vivh  •  tTilB  Uy*r  qf  Aac  fiMthcSal  fdlt  <nl,  <i><th  ivmtuuu 

of  j|Und>  «i-d  htir ,  iwif  ^otlcw*  th*  t<ifitif»(ril  Eoriunt  4ij,  bvimih  which  pre  hui^illc^  tiT  flsi  oiuHje-fiItr«v  r*) 
cul  ij.n>iTt.tlr  aiitl  loBpiiiilimilly  .  rf.  hullo*  ituico  •umiumleil  1i>  •  lnyti  o(  miiinpcd  mutcutir  ISbrts  aD4 
lined  wilk  ofllndtkal  iptlbdlum  i  bclatin  ihcH  hollDw  iiUHt »  tafwatamva  liuuc. 

inner  surface  of  dermoid  cysts  is  as  often  met  with  as  baldness  of  the 
\calp.     Tile  hair   grows,  as   on    the   skin,   from    perfect    liair- follicles 

tF'K-  437) 

Teeth  and  bone  are  found  most  frequently  in  ovarian  dermoids. 
Teeth  have  also  been  found  in  dermoid  cysts  of  the  rectum  and  behind 
the  rectum,  in  cysts  of  the  first  and  second  branchial  clefts,  and  in 
exceptional  cases  in  dermoids  of  the  brain.  The  teeth  are  composed 
of  dentine,  enamel,  and  cementimi.  arranged  in  the  same  manner  as 
in  normal  teeth,  and  they  are  ileveinped  on  the  same  plan. 
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The  so-called  "epithelial  pearls,"  resembling  in  structure  the 
cholesleatomata,  are  also  found  in  some  dermoid  cysts.  They  form 
where  the  epithelial  cells  are  crowded  togetlier;  they  arrange  them- 
selves in  onion-like  layers  (Fig.  43S). 

The  cutaneous  lining  of  dermoid  cysts,  like  the  external  skin,  is 
subject  to  the  formation  of  benign  and  malignant  tumors.  Carcinoma 
may  develop  in  a  dermoid  cj'st.  Benign  epithelial  tumors,  papilloma, 
and  adenoma  are  frequently  met  with. 

BesTOBeiTe  Metamorphosee. — The  degenerative  changes  which 
take  place  in  a  dermoid  cy.st  consist  in  retrograde  metamorphoses  of 
the  cells  which  constitute  its  lining,  and  which  are  detached  and  con- 
stitute a  part  of  the  cyst-contents.  Squamous  epitliehuni  undergoes  most 
frequently  fatty  degeneration.  The  contents  of  the  cyst  are  then  com- 
posed of  granular  detritus,  free  fat-globules,  and  c ho lesterin -crystals. 


Fic    438. — EpiThclijl  pTjrl  (ificr  Kjn[h4ck)- 

Fatty  degeneration  of  the  epithelial  cells  in  dermal  tumors  is  often  so 
extensive  that  the  cyst  contains  pure  oil.  Mr.  Hunter  preserved  a 
specimen  of  what  he  marked  "oil  from  an  adipose  encysted  tumor," 
taken  from  a  cyst  thai  grew  between  the  bony  orbit  and  the  upper  eye- 
lid of  a  young  man.  The  liquid  fat  burned  with  a  very  clear  hght  and 
did  not  mix  with  water,  and  when  it  wa.s  exposed  to  cold  it  became  as 
solid  as  human  fat. 

The  hair  which  falls  out  in  a  dermoid  cyst  forms  masses  suspended 
in  the  emulsion.  In  cysts  lined  by  columnar  epithelial  cells  the  gland- 
ular secretion  is  mucus,  which  accumulates  in  the  cyst.     In  old  cysts 
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the  mucus  is  frequently  transformed  into  scrum.  Inflammation  of  i 
interior  of  the  cyst  by  the  entrance  into  it  of  pyogenic  microbes  occa- 
sionally takes  place,  whereupon  the  product':  of  the  suppurative  inflani- 
mation  of  the  cyst-wall  are  added  to  the  contents  of  the  cyst,  resulricg 
in  great  dist^-ntion ;  frequently  the  inflammation  extends  bej'ond  the 
limits  of  the  sac.  producing,  in  the  case  of  ovarian  dermoids,  [>eritonitk. 
and  in  other  localities  a  phlegmonous  inflammation.  Inflammatioti 
always  results  in  firm  adhesion  of  the  outer  surface  of  the  cyst-waD 
to  the  adjacent  tissues  or  organs. 

A  dermoid  cyst  is  not  infrequently  the  .starting-point  of  a  carctnonu. 
Carcinoma  of  the  branchial  clefts,  "  carcinoma  branchiogcnes,"  was  firM 
described  by  V'olkmann.  Primary  carcinoma  in  localities  in  which  no 
epithelial  cells  exist  not  infrequently  starts  from  a  dermoid  cyst  that 
perhaps  had  never  been  discovered,  or  from  a  dermoid   cj-st-matrix. 

Sarcoma  may  develop  from  a  matrix  of  a  dermoid  cj-st  containing 
the  essential  tumor-matrix  of  cmbrj'onal  connective  tissue. 

DiaenosiB. — Dermoid  cysts  grow  slowly  and,  as  a  rule,  do  not  attain 
a  very  lai^e  si/c.  With  the  exception  of  dermoids  of  the  ovarj-,  tumors 
lai^r  than  a  hen's  egg  are  rare.  They  pjoduce  no  pain  except  from 
pressure  or  when  they  become  the  seattif  inflammation.  Thc>*  develop 
most  frequently  during  the  aye  of  puberty,  although  they  occur  some- 
times as  congenital  tumors.  They  occupy  localities  where,  during 
embryonal  life,  the  most  complicated  tissue-changes  take  place.  It  has 
been  asserted  that  the  ovary  is  the  most  frequent  seat  of  dermoids; 
this  is  probably  a  niist.ikc;  the  impression  has  boen  caused  by  tbu 
fact  that  subcutaneous  dermoids,  constituting  insignificant  affections 
from  an  operative  standpoint,  are  not  recorded  so  constantly  as  der- 
moids of  the  ovarj*.  which  have  a  peculiar  fascination  for  the  abdominal 
surgeon.  We  have  reason  to  believe  that  the  subcutaneous  tissue  is 
the  most  frequent  seat  of  dermoid  tumors. 

Dermoid  cysts  accessible  to  palpation  fluctuate  in  proportion  as  the 
contents  have  undergone  liquefaction.  If  the  contents  are  solid  and 
the  cyst-wall  is  tense,  fluctuation  is  absent.  Subcutaneous  dermoids 
are  frequently  mistaken  for  retention-cysts  of  the  sebaceous  glands. 
Retention-cysts  of  the  sebaceous  glands  commonly  occupy  the  hairy 
scalp,  where  dermoid  cysts  are  comparatively  rare.  The  retention- 
cysts  usually  retain  their  connection  with  the  skin,  while  the  skin  is 
not  connected  with  the  subcutaneous  dermoid.  In  dermoids  of  the 
ovary,  as  compared  with  other  cysts,  the  slow  growth  of  the  tumor 
serves  as  an  important  point  in  the  differential  diagnosis.  The  differen- 
tial diagnosis  of  sacral  dermoids  and  of  spina  bifida  is  often  \Qry  diffi- 
cult, and  conclusions  should  be  postponed  in  doubtful  cases  until  an 
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exploratory  puncture  has  demonstrated  the  character  of  the  contents 
of  the  cyst. 

Prognosis. — The  prognosis  in  dermoid  tumors  is  generally  favor- 
able, as  these  tumors  grow  slowly  and  often  reach  only  a  certain 
definite  size,  thereafter  remaining  stationary,  Ovarian  dermoids  often 
become  dangerous  to  life  from  inflammatory  complications.  The  con- 
tents of  a  dermoid  cyst  of  the  ovary  must  always  be  regarded  as  of 
an  infectious  nature.  The  escape  of  the  contents  into  the  peritoneal 
cavity  during  removal  of  a  cyst  has  frequently  caused  septic  peri- 
tonitis of  a  most  violent  character.  The  sudden  increase  in  size  of  a 
dermoid  cyst  that  has  for  a  long  time  been  in  a  quiescent  state  indicates 
either  the  existence  of  an  inflammation  or  the  transformation  of  a 
benign  into  a  malignant  tumor. 

Treatment. — The  proper  surgical  treatment  of  a  dermoid  cyst 
is  complete  extirpation.  Tapping,  aeton,  irritating  injections,  and 
caustics  are  all  inappropriate  measures  in  the  treatment  of  dermoid 
cysts.  In  the  removal  of  dermoid  cysts  it  must  be  remembered  that 
the  tumor  will  surely  return  if  the  slightest  particle  of  the  lining  of 
the  cyst-wall  is  allowed  to  remain.  The  dissection  is  frequently  a  very 
difiicuit  one,  and  recesses  of  the  cyst-wall  are  often  overlooked;  these 
recesses  become  the  starting-point  of  the  recurrent  tumor.  If  possible, 
the  cyst  should  be  removed  without  rupturing  the  cyst-wall.  If  this 
can  be  done,  the  surgeon  has  the  satisfaction  of  knowing  that  the 
lining  has  been  removed  completely,  and  he  can  give  the  patient  the 
assurance  that  no  recurrence  will  take  place. 

In  the  extirpation  of  dermoid  cysts  a  knife  not  much  larger  than 
a  tenotomy-knife  should  be  employed,  and  very  little  traction  upon  the 
cyst-wall  should  be  made,  as  this  is  sometimes  exceedingly  fragile  and 
easily  torn. 

Topography. 

Dermoid  cysts  are  found  most  frequently  in  those  parts  of  the 
body  where,  during  the  development  of  the  embryo,  the  diflferent 
germinal  layers  meet  and  blend  ;  this  is  more  especially  the  case  with 
tumors  of  complicated  structure,  in  the  production  of  which  all  the 
germinal  layers  take  part. 

Trunk, — In  the  embryo  the  two  lateral  halves  of  the  body  blend  in 
the  median  line  posteriorly  from  the  occipital  protuberance  to  the 
coccyx.  It  is  in  the  centre  of  the  body,  following  the  line  of  coa!e.scence, 
that  dermoids  are  found,  more  especially  in  the  region  of  the  sacrum 
and  the  coccyx.  In  this  locality  dermoid  cysts  are  very  apt  to  be 
mistaken  for  spina  bifida  if  the  opening  in  the  spinal  canal  is  small 
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and  the  integument  covering  it  is  normal.  The  difficulty  in  diagnos 
is  increased  if,  as  sometimes  happens,  the  spina  bifida  is  associated 
with  a  dermoid.  Wild  has  reported  the  case  of  a  man  twent>--two 
years  old  who  was  born  with  what  was  .supposed  to  be  a  spina  bifida 
in  the  luntbo-sacral  region.  The  swelling  never  caused  him  any  pain 
or  inconvenience  until  it  became  inflamed,  when  it  suppurated  and 
opened  spontaneously,  discharging  a  large  quantity  of  oflensive  pus, 
hair,  and  sebaceous  material.  The  cj-st  was  freely  incised.  Its  ^vall 
showed  numerous  openings  of  sweat-glands,  from  which  drops  of 
sweat  escaped  when  the  patient  perspired. 

At  the  junction  of  the  sacrum  with  the  coccyx,  and  over  the  coccyx 
at  a  point  corresponding  with  the  post-anal  dimple,  dermoid  cysts  are 
quite  frequently  found.  They  are  usually  small,  and  they  are  often 
associated  with  a  blind  fistulous  tract  In  a  number  of  cases  uhere 
cysts  in  this  locality  had  suppurated  a  small  fistulous  opening  remained, 
and  when  this  opening  became  closed  the  swelling  reappeared  and 
again  suppurated. 

In  the  removal  of  suppurating  dermoids  in  the  sacro-coccygeal 
region  the  careful  use  of  the  probe  is  necessary  to  ascertain  the  extent 
and  exact  location  of  the  cyst.  The  writer  has  usually  found  more  or 
less  hair  as  a  part  of  the  cyst-contents.  The  displacement  of  skin 
takes  place  here  so  frequently  because  of  the  early  adhesion  of  the 
skin  to  the  underlying  bone,  and  the  subsequent  growth  of  the  sur- 
rounding fat  and  muscle-tissue,  causing  the  dimpling,  sinus-formation, 
or  epithelial  inclusions  as  the  case  may  be. 

No  operation  for  a  supposed  dermoid  anywhere  over  the  spine 
should  be  undertaken  until  spina  bifida  has  positively  been  excluded 
by  an  exploratory  puncture,  which  can  be  repeated  if  necessary. 

Thorax. — Dermoid  tumors  of  the  thorax  are  rare.  They  are 
found  usually  over  the  median  part  of  the  chest,  over  the  sternum,  or 
in  the  anterior  mediastinum.  Bramann  reported  a  case  in  which  a 
dermoid  cyst  of  small  size  was  located  over  the  sternum,  at  the  junc- 
tion of  the  manubrium  with  the  gladiolus,  and  a  similar  cyst  in  the 
anterior  median  line  of  the  neck  near  the  left  cornu  of  the  hyoid  bone 
(Fig.  439)-  Cahan  saw  a  dermoid  cyst  over  the  stemum  in  a  child 
eight  months  old.  The  tumor  at  birth  was  not  larger  than  a  pea, 
Chitten  removed  a  dermoid  having  the  same  situation  from  a  female 
thirty-nine  years  of  age;  the  cyst  contained  eleven  ounces  of  atheroma- 
tous material. 

The  dermoids  in  the  mediastinum  spring  from  a  matrix  of  skin  that 
in  the  embryo  became  imprisoned  between  the  two  lateral  halves  of 
*he   stemum,  becoming  detached   whf"  '•'>alescence  of  the 
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took  place.  A  remarkable  specimen  of  this  kind  was  presented  by 
Mr.  Kingdon  to  the  museum  of  St,  Bartholomew's  Hospital,  London. 
In  the  .interior  mediastinum  of  a  woman  twenty-one  years  old  a 
tumor,  probably  of  congenital  origin,  contained  portions  of  skin  and 
fat.  serous  fluid,  sebaceous  material,  and  two  pieces  of  bone,  like  parts 
of  an   upper  jaw,  in  which  seven  well-formed  teeth  were   imbedded. 


Fia.  431),— OermiHil  tiluiled  bvst  ihc  juncnon  Bflhenanuljriun  asd  the  gliillolns  of  IhE  iicraun  1  there  w<u 
■Uo  ■  dmnoid  mr  l^e  tdt  comu  of  Ihr  hyaid  bane  (jifter  BrBDUDD). 


In  a  case  of  substernal  dermoid  which  projected  above  the  manu- 
brium of  the  sternum,  Roscr  incised  the  tumor;  after  decompo.sition 
of  its  contents  had  taken  place  he  trephined  the  sternum,  securing  in 
this  way  efficient  drainage, 

A  large  dermoid  cyst  in  the  mediastinum  may  simulate  infiamma- 
torj'  dise.ise  of  the  lungs  or  pleura  or  a  malignant  tumor.  A  suppurat- 
ing dermoid  with  rupture  into  the  bronchial  tubes  would  perfectly 
resemble  empyema  unless  hair  were  to  be  discovered  in  the  expec- 
torated material,  making  the  diagnosis  of  dermoid  cyst  positive.  In 
suppurating  substernal  dermoid  it  would  be  necessary  to  resort  to 
resection  of  a  part  of  the  sternum  over  the  cyst  to  secure  efficient 
linage  and  disinfection.     Farther  than  this  it  would  not  be  prudent 
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to  esXcsid  tiie  opojlwe  promliue.  ovJBe  to  •ff  ■UKWtance  of  A 
vzriotu  or^gass  to  wiKh  tbe  cyst-wall  voold  necessarily  be  atta/4i* 
Bfnuv. 

hes. — Facial  dermoids  occur  in  the  fates  of  the  &cai  fiBme  i 
the  embryo.  The  central  portion  of  tbe  bee  in  tlie  eariy  endwyo  is  a 
opening  from  which  &x  fissures  radiate  (Fig.  44a).  **  The  upper  m 
are  the  orfaito-oasal ;  the  two  lower  fissures  a 
canned  *muMfibular;'  and  a  fifth,  not  shovn  i 
the  tigure.  tbe  '  intermandibular '  fissure^  Tli 
nii^dian  fold  projecting  into  tbe  opening  froi 
oboi-c  is  the  fronto-nasal  process,  whidi  ull 
match-  forms  the  no^c:  As  it  develops,  a  roundc 
prominence  knon-n  as  the  'globular  process 
forms  at  each  angle  and  gives  rise  to  a  portio 
of  the  ala  of  the  nostril  and  tbe  correspondiii 
premaxilla.  These  globular  processes  Aise  t( 
gether  in  the  middle  line  to  form  tbe  centn 
piece,  or  philtrum,  of  the  upper  lip.  The  eloi 
gation  of  the  fronto-nasal  process  necessaril 
lengthens  the  orbito-nasal  fissures.  Eventuall 
the  sides  of  the  fronto-nasal  plate  coalesce  supei 
ficially  with  the  maxilhr>-  processes  in  such  a  way  as  to  leave  a  eld 
on  each  sidt.  which  t>ecomcs  the  orbit,  the  line  of  union  being  pemia 
ncntl>-  indicated  in  the  adult  by  the  na.'^o-facial  sulcus  or  groove,  an< 
irdicateii  .-.till  nmre  deeply  by  the  lachrymal  duct,  which  is  a  jK-rsisten 
portion  of  the  orii^inal  orbito-nasal  fissure.  The  union  of  the  fronto 
n.iial  plate  willi  the  maxillarj-  ]»roccsses  completes  the  nose,  cheeks 
and  up[)er  li]i"  (Sutton). 

From  the  fore^joinfj  description  of  the  development  of  the  face  r 
will  be  understood  that  dermoid  cy.it.«  will  apjiear  in  certain  definitt 
positions,  such  a.s  the  inner  and  outer  anfjles  of  the  orbit,  the  uppei 
eyelid,  in  the  naso-facial  sulcus,  on  the  check  slightly  posterior  tc 
the  antjfe  of  the  mouth,  in  the  middle  line  of  the  chin,  and  on  tht 
nose.  Dermoid  cysts  in  all  these  localities  seldom  exceed  a  filberl 
in  size.  They  often  contain  hair,  and  they  sometimes  contain  pure 
oil.  The  underlyint;  bone  shows  a  shallow-  or  deep  depression  aftei 
their  removal.  They  are  firmly  attached  to  the  bone;  they  arc 
frequently  congenital ;  fluctuation  is  distinct ;  and  the  skin  overlying 
them  is  normal.  The  most  frequent  location  of  dermoid  cyst.s  of 
the  face  i.s  at  the  outer  angle  of  the '  eye.  In  this  situation  the 
orbital  arch  of  the  frontal  bone  often  shows  a  depression  deep  cnouj-j, 
to  hold  one-half  of  the  cyst.     If  the  cy.st  occupies  the  inner  angle  of 
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the  eye,  the  nasal  process  of  the  frontal  bone  suffers  from  pressure- 
atrophy.     The  depression  in  the  bones  of  the  face  caused  by  tumors 
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that  have  existed   for   a  long   time  diminishes  somewhat  after  their 
rt-nioval.  but  ts  never  entirely  effaced — a  matter 
to  be  taken  into  consideration  when   patients, 
especially   young  girls,  request  an   operation 
for  cosmclic  reasons. 

Nasal  dermoids  are  situated  either  on  the 
side  or  over  the  centre  of  the  nose  (Fig. 
441). 

Palate  and  Pharynx. — In  the  hard  palate     Hr,  t^i 

very  complicated  teratoid  tumors  containing 
even  a  part  of  a  limb  have  been  found.  The 
soft  palate  is  more  frequently  the  scat  of  ordi- 
nary dermoids  than  the  hard  palate  (Fig.  442). 

The  tumors  may  attain  the  size  of  a  hen's  p,,.,  „,,_[..j^„cu]a,=dri<.™o,d 
egg;  they  contain  often  numerous  epithelial  "">«" ""™  ■!><  phaiyotod mp«i 
pearls,  and  the  stroma  frequently  undergoes 

myxomatous  degeneration.  As  these  tumors  are  always  encapsulated 
even  when  pendulous,  they  can  be  removed  by  enucleation. 
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Scalp  and  Dura  Mater. — Retention-cysts  of  the  sebaceous  glands 
of  the  scalp  may  occur  on  any  part  of  its  surface,  while  dermoid  cysts. 
owing  to  the  manner  of  development  of  the  cranium  in  the  embryo,  are 
found  almost  exclusively  in  the  median  line,  at  the  occipital  fontanelle. 
and  over  the  anterior  fontanelle.  Occasionally  these  tumors  are  con- 
nected with  the  dura  mater.  Sutton  describes  such  a  specimen. 
Cases  have  been  recorded  in  which  the  tumor  reached  the  size  of  a 
cocoanuC.  As  these  tumors  are  congenital  and  are  most  frequently 
located  over  the  anterior  fontanelle  (Fij^,  443),  it  is  not  astonishing 
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Fig.  443. — CungcnlHl  tumor  ova  the  anterior  foriLmrlle  (iif^r  Hutch iuofi). 

that  they  have  usually  been  mistaken  for  meningocele.  This  decep- 
tion is  increased  from  the  fact  that  in  some  cases  the  tumor  pulsates. 
Such  a  case  was  published  by  Arnott.  In  the  case  recorded  by 
Giraldis  aspiration  was  performed  and  a  clear  serous  fluid  was  with- 
drawn, but  when  the  tumor  was  removed  some  time  later  it  was  found 
to  be  a  typical  dermoid. 

Dermoids  of  the  scalp  are  underneath  the  periosteum;  they  pro- 
duce great  defects  in  the  bone  from  pressure.  In  some  instances 
the  pressure-atrophy  was  sn  extensive  that  the  bone  was  perfo- 
rated. In  other  cases  the  tumor  was  surrounded  by  a  new  wall  of 
bone.  In  rare  cases  dermoids  originate  in  the  bones  of  the  skull. 
According  to  Mikulicz,  the  pclrnus  portion  of  the  temporal  bone,  the 
occipital  bone,  and  the  frontal  bone  are  the  most  frequent  seats  of 
dermoids. 

In  the  diflereiitia!  diagnosis  between  retention -cysts  of  the  scalp  and 
dermoid  cy.sts  it  is  important  to  remember  that  the  former  never  appear 
before  puberty,  while  the  latter  are  either  congenital  or,  at  any  rate, 
occur  during  infancy  or  childhood.  The  wall  of  a  dermoid  cyst  is  much 
thinner  than  that  of  a  retention-cyst.  Dermoid  cysts  are  less  apt  to 
-■come  iRfected  than  retention-cysts. 
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In  the  operative  treatment  of  dermoid  cysts  the  possibility  of  a 
connection  with  the  dura  mater  should  not  be  forgotten. 

Eye. — The  first  cases  of  open  dermoids  of  the  bulb  were  described  in 
1S53  by  Riba.  Sutton  classifies  open  dermoids  of  the  conjunctiva  with 
moles.  They  occur  most  frequently  at 
ihc  margins  of  the  cornea,  and  usually  in 
the  line  of  the  palpebral  fissure.  In  the 
embryo  the  tissue  which  becomes  the 
conjunctiva  is  continuous  with  the  skin, 
and  by  differentiation  is  derived  from  the 
skin.  If  a  part  of  the  epiblast  that  is 
intended  to  form  conjunctival  tissue 
should  become  transformed  into  skin, 
it  will  remain  as  skin  and  will  form  an 
open  dermoid,  such  as  that  shown  in 
Figure  444.  Open  dermoids  of  the  bulb  are  consequently  frequently 
complicated  by  congenital  defects  of  the  upper  eyelid,  especially  the 
one  known  as  "  Colombo."  which  corresponds  in  its  location  with  the 
dermoid  of  the  conjunctiva. 

Tongue. — Barker  collected  sixteen  cases  of  dermoid  tumors  of  the 
tongue  and  made  a  special  study  of  their  anatomical  location.  Bryk, 
who  made  a  most  valuable  contribution  to  this  subject,  removed  a 
tumor,  tiic  size  of  a  fist,  which  filled  tlie  entire  cavity  of  the  mouth  and 
formed  a  large  swelling  in  the  upper  anterior  part  of  the  neck,  whence 
it  was  successfully  removed.  Bauer  and  Linhart  reported  similar  cases, 
Guterbock  removed  from  the  lateral  aspect  of  the  base  of  the  tongue 
a  cyst  of  thi.s  kind  that  contained  atheromatous  material  and  fine 
hairs. 

Central  lingual  dermoids  are  rare.  Richet  removed  one  from  a 
child  a  few  days  old.  Sutton  reports,  in  a  man  twenty-four  years 
of  age.  a  case  of  central  lingual  dermoid  which  during  nine  years 
had  been  operated  upon,  without  success,  seven  times.  Sutton 
found  the  cyst  firmly  adherent  to  the  body  of  the  hyoJd  bone,  and 
extending  from  the  genio-hyoglossj  to  tlie  foramen  cecum.  Dermoids 
lying  in  the  middle  of  the  tongue  arise  in  the  lingual  duct,  which 
extends  from  the  foramen  cecum  on  the  dorsum  of  the  tongue  to  the 
posterior  surface  of  the  body  of  the  hyoid  bone.  They  originate  from 
unobliterated  parts  of  the  duct,  in  the  same  manner  as  the  branchial 
cysts  originate  from  partially  obliterated  branchial  clefts.  An  enormous 
tumor  of  this  kind  was  removed  from  a  negro  by  Welhngton  Gray 
(Fig,  445).  The  tumor  contained  forty  ounces  of  atheromatous  material. 
In  a  case  operated  upon  by  Stephen  Paget,  in  a  child  four  years  old,  the 
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tumor  was  congenital  and  contained  a  >'cllowish  serum.     A  nuci 
of  tumor  of  the  tongue  in  the  neighborhood  of  the  ToranKn^ 
resembles  in  structure  thyroid  tissue.     Bcmays.  who   removed 
tumor  from  a  girl  seventeen  years  of  age,  traced  its  origin  to  the  lis 
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ducL     Similar  cases  have  been  reported  by  Butlin.  Rushton.  Par 
and  Woir.     Wolf  beheved  that  thyroid  tumors  of  the  tongue  origin. 
from  accessory  thyroid  glands. 

Small  lingual  and  sublingual  dermoids  can  be  removed  successfully 
through  the  mouth  by  enucleation,  as  the  tumors  are  always  well 
encapsulated;  and.  unless  the  walls  have  become  firmly  adherent  fl 
consequence  of  inflammation  or  of  inadequate  treatment,  enucleation 
can  be  effected  without  difficulty.  If  the  tumors  arc  too  large  fo^ 
intra-oral  operation,  they  should  be  removed  through  a  median  incii 
ion  extending  from  the  symphysis  mentis  to  the  upper  border  of  th 
thyroid  cartilage.  As  soon  as  the  pericystium  is  reached  the  cnucl 
tion  is  begun.  The  operation  is  facilitated  by  removing  the  conten 
of  the  cyst,  after  which  the  sac  can  he  removed  through  a  small  incisio; 
In  several  cases  the  writer  has  been  able  to  remove  sublingual  dei 
moids  the  size  of  a  goose-egg  through  a  small  incision  in  the  mouti 
by  first  evacuating  their  contents,  and  then  dragging  the  sac  out  in  th 
same  manner  as  in  the  removal  of  the  sac  of  a  retention -cyst  of  thi 
sebaceous  glands. 
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Rectum. — Dermoids  of  the  rectum  and  of  the  space  between  the 
rectum  and  the  sacrum  art-  not  uncommon  ;  they  usually  occur  as  con- 
genital tumors.  Sutton  explains  their  cmbryological  origin  as  follows: 
"  In  the  early  embryo  the  central  canal  of  the  spinal  cord  and  the  ah- 
mentary  canal  are  continuous  around  the  caudal  extremity  of  the  noto- 
chord.  This  passage,  which  brings  the  developing  cord  and  gut  into 
such  intimate  union,  is  known  as  the  '  neurenleric  canal.'  When  the 
proctodeum  invaginates  to  form  part  of  the  cloacal  chamber,  it  mixts 
the  gut  at  a  point  some  distance  anterior  to  the  spot  where  the  neuren- 
leric canal  opens  into  it ;  hence  there  is  for  a  time  a  segment  of  intestine 
extending  behind  the  anus,  and  termed  in  consequence  the  'post-anal 
gut.'  Afterward  this  post-anal 
section  of  the  embryonic  intes- 
tine disappears,  leaving  merely  a 
trace  of  its  existence  in  the  small 
structure  at  the  tip  of  the  coccyx, 
known  as  the'  coccygeal  body,'  " 

There  is  good  reason  to  re- 
gard the  post-anal  gut  as  the 
source  of  that  variety  of  congen- 
ital sacro-coccygeal  tumor  named 
by  Braun  and  several  writers  who 
followed  him  "congenital  cystic 
sarcoma."  What  was  regarded 
by  Braun  as  tumors  of  Luschka's 
gland  and  congenital  cystic  sar- 
coma are  thyroid-dermoids. 

Diverticula  from  the  central 
spinal  canal  forming  cysts  are 
sometimes  displaced  laterally,  as 
in  a  case  operated  upon  by  WoifT        ^'"^  «« -""""""w^motd  (.f«,  B,.«h,««,. 

in  Central  Africa,  the  specimen  of  which  was  examined  by  Virchow. 
Manuel  refers  to  two  dermoid  tumors  situated  in  the  loose  connective 
tissue  between  the  peritoneum  and  the  levator  ani.  Konig  observed 
in  a  young  girl  a  case  of  suppurating  dermoid  in  the  same  location ; 
from  the  tumor  numerous  pieces  of  bone,  teeth,  and  hair  escaped. 
In  rare  cases  such  tumors  arc  also  found  between  the  bladder  and  the 
rectum. 

Thyroid-dermoids  in  the  coccygeal  region  acquire  a  large  size  (Fig. 
446).  Middeldorpf  first  associated  them  with  the  post-anal  gut.  In  the 
interior  of  the  tumor  are  spaces  or  cysts  lined  by  columnar  epithelium ; 
these  spaces  contain  a  ropy  mucus. 
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UcnitiHd  c>'sts  bctwrcn  the  rectum  and  the  sacruni  often  lUsn  gnf 
sue,  and  fic«(ucntly  tlwr)"  suppurate.     They  arc  ftmnd  as  frcqura' ■   - 
mcii  sis  in  women.     Interesting  cases  of  dcrmoitk  in  this  kxiatiorj  ' 
been  reported  b>-  Brj-ani,  Ord.  and  Page. 

Opi-n  dermoids  of  tlie  rectum  and  bladder  were   firs!     ' 
1874  by  DaiucI  and  Martini  (^Fig.  447).    The  tumors 
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with  long  locks  of  hair  that  protrude  from  the  anus ;  sometimes  thcj- 
also  contain  teeth.  It  was  formerly  supposed  that  dermoids  of  the 
rectum  originated  in  the  ovarj*  and  reached  ihc  rectum  by  invagination 
— an  opinion  which  is  no  longer  tenable.  In  Daniel's  case  the  tumor 
was  a.s  large  as  an  apple  and  was  said  to  contain  brain-substance  en- 
closed in  a  bony  capsule;  a  tooth  projected  from  the  tumor  Clutton 
removed  a  rectal  dermoid  from  a  girl  nine  years  of  a[ie.  In  the  rec- 
tum as  well  as  in  the  phar>'nx  dermoid  tumors  e\entually  become 
pedunculated. 

Auricle. — The  external  ear  in  the  embryo  is  formed  by  coalescence 
of  a  number  of  tubercles.  If,  during  the  process  of  fusion,  an  island 
of  skin  becomes  buried,  it  forms  a  matrix  from  which  at  any  lime  a 
dermoid  cyst  may  grow.  Dermoids  of  the  auricle  never  attain  large- 
size,  and  they  are  usually  mistaken  for  sebaceous  cysts.  The  tumor 
sometimes  occupies  the  groove  between  the  pinna  and  the  mastoid 
process. 

The  removal  of  pedunculated  open  dermoids  of  the  rectum   offers 
no  difficulties;  on  the  contrary,  the  extirpation  of  perirectal  tumors 
requires  often  a  formidable  opcnition.     Usually  the  difficulties  of  oj)c-. 
rative  removal  are  increased  by  inilammation  and  suppuration,  which 
render  the  dissection  tedious  and  difficult.    The  writer  remembers  dis- 
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tinctly  a  case  of  post-rectal  dermoid  which  had  suppurated  and  ruptured 
just  beluw  the  coccyx.  When  the 
case  was  examined  there  was  found 
an  opening,  large  enough  to  admit 
three  fingers,  Hned  by  skin  and  lead- 
ing into  a  cavity,  the  size  of  a  child's 
head,  lined  with  hairy  skin.  In  this 
case  the  decision  was  against  opera- 
tive interference,  as  the  cyst-wall  gave 
rise  to  no  inconvenience,  and  the 
writer  could  hardly  imagine  in  what 
manner  such  a  large  cavity  could  be 
made  to  heal  after  dissecting  out  the 
entire  sac. 

In  suppurating  dermoids  it  may 
become  necessary  to  make  counter- 
incisions  for  the  purpo.se  of  establish- 
ing more  efficient  drainage ;  and  the  removal  of  the  entire  cyst-wall 
in  suppurating  post-rectal  dermoids  may  require  excision  of  the  coccyx 
and  of  one  or  more  of  the  sacral  vertebrae  as  a  preliminary  step  to  the 
removal  of  the  tumor. 

Tumors  which  are  attached  to  the  sacrum  should  not  be  removed, 
as  they  may  be  connected  with  the  spinal  canal. 

Ovary. — Olshausen.  who  collected  from  different  sources  statistics 
of  3275  cases  of  ovariotomies,  ascertained  that  dermoid  tumors  were 
represented  by  about  3  ^  per  cent.  Ponpinel  collected  44  cases  in  which 
both  ovaries  were  similarly  affected. 

Histology  and  Histogenesis. — Waldeyer  offered  a  novel  explanation 
of  the  origin  of  dermoid  tumors  in  the  ovary.  He  maintained  that  the 
normal  epithelial  cells  of  the  ovary,  which  must  be  considered  as  unde- 
veloped ovum-celts,  under  certain  circumstances,  without  intercurrence 
of  spermatozoa,  undergo  a  pa rt hen o genetic  development  during  which 
they  furnish,  in  the  direction  of  an  imperfect  embryonal  development, 
products  different  from  themselves.  This  theory  could  hardly  be  enter- 
tained seriously  at  the  present  time,  in  view  of  the  embryological  inves- 
tigations which  have  been  made  rcfjarding  the  origin  of  similar  tumors 
m  other  organs.  Epithelial  cells  cannot  produce  bone;  and  teeth  only 
grow  from  a  matrix  of  cells  producing  their  essential  histological  parts, 
dentine,  enamel,  and  cementum. 

Dermoids  of  the  ovary  arise,  as  do  dermoids  of  any  other  part  or 
organ,  from  matrices  derived  from  an  erratic  development  in  the  em- 
bryo,   in  the  embryo  tile  uvaries  develop  from  the  genital  ridge,  which 
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at  an  early  date  is  intimately  anociatcd  with  the  cells  litiini;  ik  pe* 
toDCum  and  conncactl  wtlh  the  peritoneal  runnels.      The  origncitk 
Wtilflian  duct  is  intiinatcl)'  connected  with  tlic  cpibUst ;  coRte^nai^ 
the  ovaries  arc  the  scat  of  the  most  complicated  histological  practaa 
during  ibHr  do-clopo>cnt,  and  must  ncccMarily  frctjueiitly  become  1 
scat  of  rests  which,  when  exdicd  to  active  tissuc-proUfcratioa,  I 
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the  material  for  tl»c  different  kinds  of  dermoids.     We  observe  here  th 
simplest  Icinds  <^  dcrmokl  cysts,  containing  nothing  but  atheromatou 
material,  as  well  as  the  most   I'omplicated  romis.  in  which  there  arc 
found  not  only  hair   and  teeth,  but  also   brain-tissue,  mucous   nicm- 
branc,  and  incomplete  skeletons.     So  many  fetal  parts  are  sonietimesi 
found  in  dermoid  tumors  of  the  ovary  that  they  have  been  regarded 
as  instances  of  o\  .trim  preynaiKy.  and  have  been  the  means  of  ques- 
tioning the  morality  of  many  innocent  patients. 

Cyst-walls  which  reprcscm  the  external  skin  in  their  structure  fre- 
quently contain  all  tl»c  ajipeiid^grs  of  the  skin  (Fig.  449).  The  p3ptIla^ 
of  the  skin  arc  u:iually  mH  mcU  tlcvek>pcd ;  in  other  instances  they 


become  the  seat  or  papJUomatous  excrescences.  Cysts  with  a  dermal 
lining  contain  the  product  of  epithelial  proliferation,  which  forms  a  pul- 
taceous  mass,  variable  in  its  consistency,  resembling  in  every  respect 
the  contents  of  sebaceous  cysts.  The  lanuginose  hair  may  consist  of 
a  fine  down  or  may  grow  to  the  length  of  several  feet  (Fig.  450).  The 
hair  is  of  a  yellowish  or  reddish  color,  and  as  it  is  shed  from  the  fol- 
licles it  accumulates  in  the  cyst  in  masses  pasted  together  by  the  seba- 
ceous material, 

Plates  of  compact  bone  arc  frequently  found  in  the  cyst-wall ;  they 
are  sometimes  connected  by  a  fibrous  union,  as  was  first  pointed  out 
by  Labbe  and  Verneuil.     The  teeth,  which  are  never  perfect,  project 
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into  the  cavity ;  they  are  often  loosely  inserted  into  imperfect  alveoli, 
and  they  may  varj-  in  number  from  one  to  several  hundred.  Auten- 
rieth  found  in  one  dermoid  cyst  over  three  hundred  teeth.  The  teeth 
are  often  surrounded  by  tufts  of  hair  (Fig.  45 1).  Cruveilhier  quotes 
a  case  where  nails  were  found  in  a  dei-moid  cyst.  In  a  specimen 
examined  by  Baumgarten,  besides  skin,  hair,  and  teeth,  there  was 
found  a  body  which  represented  an  imperfect  eye.  Biain-matter  was 
found  by  Virchow,  Key,  and  Rnkitansky;  other  pathologists  have 
found  nerve- filaments  supplying  the  teeth.  Cholesterin-crystals  are 
usually  present  in  abundance  in  the  atheromatous  material  in  der- 
moid cysts. 

Mucous  cysts  in  dermoid  cysts  of  the  ovary  are  derived  from  rests 
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mixed  tumor.  There  may  be  a  dermoid  cyst  on  one  side  and  a  mucoid 
cyst  upon  the  other.  Rupture  of  a  dermoid  is  often  the  cause  of  a  fatal 
peritonitis.  In  a  few  instances  this  accident  has  been  followed  by  mul- 
tiple secondary  dermoids  on  the  peritoneum.  The  secondary  tumors, 
each  of  which  i.s  furnished  with  a  tuft  of  lanugo-like  hair,  are  usually 
the  size  of  a  cherry,  and  occur  in  clusters  or  imbedded  in  adhesions. 

The  entrance  of  pyogenic  microbes  into  a  dermoid  cyst,  cither 
through  a  .small  perforation  in  the  intestine,  by  puncture  with  an  aspirat- 
ing needle,  or  by  the  localization  of  floating  microbes,  produces  a  sup- 
purative inflammation  with  all  its  imniediate  and  remote  consequences. 
Death  from  peritonitis  is  a  frequent  termination  of  this  complication. 
If  the  peritonitis  is  circumscribed,  rupture  of  the  cyst  occurs,  with 
escape  of  its  contents  at  the  umbilicus  or  through  the  rectum,  vagina, 
or  bladder. 

The  escape  through  the  sinus  of  hair,  teeth,  or  fragments  of  bone 
indicates  the  character  of  tlie  cyst.  Spontaneous  healing  of  the  fistula 
in  such  cases  seldom  if  ever  takes  place  unless  the  entire  cutaneous 
lining  of  the  cyst  is  destroyed  by  the  inflammation. 

In  the  removal  of  ovarian  dermoids  the  trocar  must  be  used  with 
ation,  as  the  escape  of  the  contents  of  the  cy^t  may  cause  septic 
Htonitis  or  dissemination  of  the  tumor  by  epithelial  infection. 

The  removal  of  suppurating  dermoid  cysts  which  have  ruptured 
<in  the  surface  or  into  one  of  the  adjacent  organs  is  always  an  exceed- 
ingly diflicult  operation,  and  one  attended  by  great  risks  to  life.  Many 
cases  of  suppurating  dermoid  cysts  have  been  mistaken  for  extra- 
uterine pregnane)'. 

In  dermoid  cysts  which  are  adherent  to  the  floor  of  the  pelvis 
extirpation  through  the  sacral  route  offers  great  advantages. 

Scrotum. — There  is  no  doubt  that  most  of  the  cases  of  dermoid 
tumors  of  the  testicle  that  have  been  reported  were  not  within  the 
testicle,  but  were  upon  it — that  is,  were  dermoids  of  the  scrotum. 
That  dermoids  in  this  locality  are  not  common  is  evident  from  the 
fact  that  Kocher  found  only  fourteen  cases  recorded  in  literature.  The 
teratoid  tumors  of  the  scrotum  are  always  congenital,  and  a  correct  diag- 
nosis i.s  generally  made  only  after  the  character  of  the  contents  has  been 
ascertained  by  suppuration  and  rupture  or  during  an  operation  for 
removal  of  the  tumor,  Vemeuil  attributed  their  origin  to  fetal  inclu- 
■ion — inclusion  icrotaU  et  testiculairefahis  111  fivlit.  Lebert  and  Paget 
garded  them  as  heterotopic  tumors.  They  originate  undoubtedly, 
the  dermoids  of  the  ovary  and  of  other  organs,  from  misplaced 

rices  of  embryonal  tissue.  Scrotal  dermoids  present  often  a  verj- 
iLicated  structure.     The  simplest  cysts  contain  sebaceous  material 
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and  hair.     In  tbc   more  compHcalcd   cysts    brain- 
muKuUr  llbnK.  ami  Ixme  have  been  found      The 
ooauncMMlly  they  suppurate  and  rujiturc  spontaftcotisl}*, : 
the  chanctrr  vi  the  cs>CAping  niatcrial  indicates  the 

The  testicle  \s,  usually  found  atrophied  from  prcssunej 
ally  uxtcu.     If  the  cyst  ts  extirpated,  the  testicle  shot 
with  the  tnaM>r.     Hxtiip«ion  of  the  tumor  without  ca« 
yMded  Mtfafactoiy  rcsuhs. 


XXX.    RETENTION-CYSTS. 


All  true  tumors  are  composed  of  new  tissue  produced  from 
matrices  of  embryonic  cells.  All  inflammatory  swellings  arc  composed 
of,  or  are  derived  from,  pre-existing  tissue.  It  remains  for  us  to  discuss 
in  this  section  a  form  of  swelling  composed  of  a  sac  of  pre-existing 
tissue,  with  an  accumulation  of  some  one  of  the  secretions  or  excre- 
tions of  the  body  as  its  contents. 

DeflnilJon. — A  retentioit-cyst  is  a  swellmg  due  to  the  retention  in  a 
pre-existing  space  of  a  physiological  secretion  or  excretion  by  olistruction 
ef  the  outlet  of  a  gland. 

The  enlargement  of  a  part  should  be  named  in  accordance  with  the 
histogcnetic  source  of  its  cellular  elements,  according  to  which  a 
"hypertrophy"  consists  of  a  numerical  increase  of  the  tissue-elements 
of  a  part  or  an  oi^an.  The  term  "tumor"  should  be  restricted  to 
a  localized  production  of  tissue  independently  of  mature  normal  cells; 
"inflammatory  swellings"  should  include  all  enlargements  consi.sting 
of  cells  derived  from  the  blood  or  by  proliferation  of  mature  tissue,  or 
of  accumulations  of  scrum  or  synovia  in  pre-existing  spaces;  and 
"retention-cysts"  should  occupy  the  ground  covered  by  the  definition 
preceding  this  paragraph. 

The  greatest  confusion  exists  in  the  minds  of  the  student  in  differ- 
entiating, from  etiological  and  pathological  standpoints,  between  the 
diflerent  kinds  of  cysts ;  this  confusion  is  largely  due  to  the  manner  in 
which  the  subject  is  treated  even  in  the  most  recent  text-books.  A 
cystoma  is  a  true  tumor  in  which  both  walls  and  contents  are  new 
products  derived  from  a  tumor-matri.\. 

We  have  seen  that  all  tumors  undergo  cystic  degeneration  by 
regressive  metamorphoses  or  by  the  cells  producing  a  .secretion  which 
accumulates  in  the  tumor-tissue,  owing  to  the  absence  of  an  excre- 
tory duct.  A  cyst  may  also  form  in  consequence  of  the  extravasation 
of  blood  into  tumor-tissue  or  into  normal  tissue;  and.  lastly,  many 
so-called  "pseudo-cysts"  are  produced  by  transudations  into  pre- 
existing serous  spaces.  It  would  be  Just  as  proper  to  call  a  hydrops 
of  the  knee-joint  a  " hydrothorax,"  or  a  hydrocephalus  a  "cyst,"  as 
a  hydrocele. 

Pathological  accumulations  of  synovia  or  of  serum  in  serous  cavi- 

(3  BiT 
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tics  and  in  panLiidc  cysts  do  not  come  under  the  bead  d 
cpXs.    Thc>'  are  iiifl»mmAtot>'  products,  and  ha\-c  no  pbcc  id  . 
(>n  tunt(>n>.     The  writer  will  therefore  exclude   from  tJbi» 
hydrocctcft,  divcfticuU.  bursar,  neunl  cy»ts.  and  parasitic  cyais. 

rctcnliiin-cjst  cm  form  «nly  in  ort;ans  that  produce  a  phjT 
accretion  or  excretion  which  is  disclurged  b}-  an  outlet   upon 
or  upon  a  mucous  or  scrou5  surface ;  in  other  instances  the 
M  absorbed  ut  tlie  place  where  it  is  produced. 

The  only  instance  in  which,  normally,  a  glandular  secretion ! 
charged  into  a  serous  ca\-it)-  is  furnished  by  the  Gnuifian  folliclcs| 
ovary.     The  secretion  of  the  follicles  of  the  thyroid  yland  in  ai 
condition  is  absorbed ;  but  if,  for  any  rcison.  absorption  is  si 
the  follicles  become  dilated  and  eventually  form  rctention-c\'' 

Hietoloffy. — ^The  cyst-wall  is  composed  of  the  connective  tts 
basement  membrane,  and  cjHthclial  lining  of  the  follicle,  tubule, : 


~  r 


riD-4t>.— WaUafjiiherainBiiHi>crtir«niuII(iir»'      >,  r,i.r><u>  will;  #.<piibdliil  liyet:  r.l 
imufomiilm  o(  TpiiUelluai      (UbJ  1  ludi,  wiilwui  eyc-pico.) 

or  duct  which  has  become  obstructed.     The  amount  of  connect! 
sue  as  compared  with  the  normal  structure  of  the  part  aflccted 
greatly.    If  the  obstruction  is  acute  and  the  part  on  the  distal  side 
tinues  to  secrete,  the  pre-existing  spaces,  according  to  the  activii 
the  physin logical  function  of  the  part  aflectcd.  dilate  rajiidly.  rcsu 
in  distention  of  the  gland  or  duct,  with  thinning  yf  the  w.ill,     If, 
obstruction   forms  slowly  and  the  amount  of  the  retained  sec 
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accumulates  slowly,  the  cyst-wall  is  often  enormously  thickened  by  the 
formation  of  new  connective  tissuo.  The  best  illustration  of  the  former 
condition  is  furnished  by  acute  hydronephrosis,  and  of  the  latter  by 
sebaceous  cysts.  The  epithelial  cells  which  iine  the  cyst-wall  corre- 
spond in  structure  and  manner  of  arrangement  with  the  epithelial  cells 
which  exist  normally  in  the  lining  of  the  obstructed  space. 

Cysts  of  gland.-i  lined  by  stratified  epithelium  show  stratified  layers 
of  squamous  epithelium  (Fig.  452).  If  the  cyst  forms  in  a  duct  or 
a  gland  lined  by  columnar  epithchum,  the  cyst,  at  least  in  its  early 
stages,  is  lined  by  columnar  epithelium. 


Fm.  4M-' — SecCEon  of  the  wall  oTAcyBL  of  then^iu  {aller  SchT5dcrl.    Thv  viEcmql  lurCicc  Is  thfi  pavonuBt 
epUhelium  of  the  vacim;  the  internal,  the  cylindrical  epltheliuin  of  the  cyst. 

In  branchial  cysts,  as  well  as  in  retention -cysts  of  other  tubes  or 
ducts  lined  by  similar  epithelium,  the  cyst-wall  is  always  found  lined 
by  ciliated  epithelium.  Through  great  pressure  the  columnar  epithe- 
lium is  often  flattened,  resembling  squamous  epithelium,  but  it  always 
retains  its  intrinsic  capacity  to  produce,  under  more  favorable  au.spices. 
cells  of  its  original  type. 

Retention-cysts  result  from  mechanical  obstruction  of  the  outlet 
of  glands,  leading  to  the  accumulation  of  the  secretion  behind  the  point 
of  obstruction.  If  the  obstruction  is  located  near  the  point  at  which 
the  secretion  is  produced,  the  cyst  forms  at  this  point,  as  is  the  case 
in  obstruction  in  a  ductlet  of  an  acinus  of  a  gland.  If  the  obstruction 
is  located  in  a  duct  some  distance  from  the  point  at  which  the  secretion 
is  produced,  the  obstructed  duct  becomes  distended  and  forms  the  wall 
of  the  retention-cy.st. 

The  cyst-contents  are  subject  to  various  changes.  If  inflammation 
of  the  cyst-wall  occurs,  the  contents  of  the  cyst  are  modified  by  the 
addition  of  inflamnialorj-  products.  Hemorrhage  into  the  cyst,  accord- 
ing to  its  amount,  may  simply  stain  or  may  constitute  the  bulk  of  the 
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cy»1*c>intcnU.     In  cyaU  lined  by  airstificd 

fpil lii-lul  (IrKcneratkifi  r<ifn)«  the  MrlI-koo>Mrn 
MliK-h  i«  subject  to  Niill  further  chnngc^      In  yatmtg  < 
ii|>|)carii  m  a  haril  nuM  composed  of  cclb  arrsutfgcd  bb< 
while  in  iiUI  L'yM^  the  ccIU  iliMnlc^jntc  and   iKc 
III  a  Kcrou*  lluid,  |>revntin|{  the  ajipcanuicc  of  a  llna 
AiMition  of  bt-  and  chnlcntcnn-cTykUb  further  modifies 
of  (hi-   cyM-contcnti.     In    nuicoun  cysts  the   mucoki 
queiillytTaiiHformcd  into  ;i  clear  .terous  fluid,    Cynts 
i4ol.tU-il  from  the  t;Uni)  in  which  they  ortgiiMted  by 
lion  iind  dct-u-hmcnl  ol'thc  duct    In  nlcnlion-cysl 5  that 
the  ne^il  of  itif).iiiim;iti(>n  the  outside  of  the  c>'sl-w^l 


Ulu>  Wllh  »Miml'4>4MlW  < 


.1  delicate,  louse,  VMciiliir  Uycr  of  connective  tissue  which  supply 
cyst  with  blootl-vesscN.  .iiul  which  i*  ^uch  nn  imi»ortant  strut 
removing  cysts  by  eniiclcaUitn — ihe  jKricjMiiim, 

Etioloyy. — The  mechanical  obstniclion  which  is  invariably  the  1 
of  retciition-cysLs  ni.iy  be — 1.  Ind.imm.nion;  3.  Cicatricial  stenosis; 
Tumors;  4,  Flexion  of  a  duct..nnit  5  valvular  closure;  6.  Altered  sec 
liyn :  7.  Impaction  in  tl)c  duct  of  a  foreijin  body.  ■  concretion,  01 
I>arasitc,  Hy  far  the  most  frequent  cause  of  mechanical  obstrut 
inllainmHlion  and  its  consequences. 

The  effect  of  inflammation  in  the  productKWi  ot  *"  I'lwtruction 
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outflow  of  a  secretion  can  be  studied  most  profitably  in  the  kidney.  In 
chronic  interstitial  nephritis  the  over-production  of  connective  tissue 
obstructs  the  outflow  of  urine  by  obstructing  the  tubules  (Fig.  4S4). 
The  cicatrici::!  contraction  of  the  connective  tissue  narrows  the  tubules, 
resulting  in  increased  intratubular  pressure  and  destruction  of  the 
tubule  above  the  seat  of  obstruction. 

The  immediate  effects  of  acute  inflammation  of  the  mucous  mem- 
brane of  a  gland-duct  is  well  illustrated  in  catarrhal  duodenitis,  which 
so  constantly  results  in  retention  of  bile  and  in  icterus.  Catarrhal  in- 
flammation of  the  mucous  membrane  of  the  cecum  is  a  frequent  cause 
of  retention  of  secretion  in  the  appeiidi.x  vermiformis,  resulting  from 
narrowing  of  the  lumen  of  the  organ  on  the  cecal  side.  Acute  Inflam- 
mation, as  a  rule,  gives  rise  to  temporary  obstruction,  which  disappears 
with  the  subsidence  of  the  inflammation.  The  acute  inflammation, 
however,  may  be  followed  by  conditions  resulting  in  permanent  obstruc- 
tion from  cicatricial  contraction  or  flexion  of  a  gland-duct.  Cicatricial 
stenosis  of  a  duct  follows  most  localized  ulcerative  processes.  Valvular 
obstruction  may  exist  as  a  congenital  affection,  as  is  the  case  in  hydro- 
nephrosis developing  in  consequence  of  a  valvular  obstruction  at  a  point 
where  the  ureter  expands  into  the  pelvis  of  the  kidney ;  or  it  may  exist 
in  consequence  of  inflammation.  The  secretion  of  a  gland  may  be  so 
altered  that  it  cannot  escape  through  the  normal  outlet  of  the  gland: 
this  condition  in  itself  would  result  in  accumulation  and  progressive 
increase  of  the  mechanical  difficulties,  as  the  retention  of  the  secretion 
would  naturally  produce  irritation,  and  the  irritation  would  give  rise  to 
progressive  stenosis  of  the  outlet  of  the  gland. 

The  effect  of  the  impaction  of  a  concretion  in  the  gland-duct  in 
producing  obstruction  is  well  shown  in  cases  of  impaction  of  a  biliary 
calculus  in  the  cystic  or  common  duct,  and  of  a  renal  calculus  in  the 
ureter.  In  rare  cases  a  gland-duct  is  made  partially  or  completely  im- 
permeable by  the  impaction  of  a  foreign  substance  or  of  one  of  the  large 
parasites  which  infest  the  human  body.  Tumors  may  produce  obstruc- 
tion of  a  duct  by  growing  into  its  lumen,  by  compression,  or  by  the 
production  of  a  flexion. 

Symptoms  and  DiasnoBis. — The  swelling  increases  in  size  slowly 
or  quickly  according  to  the  degree  of  obstruction,  the  size  of  the  gland, 
the  character  of  its  secretion,  or  the  quantity  of  secretion  produced. 
An  atheromatous  cyst  increases  very  slowly  in  size,  while  an  acute 
obstruction  of  the  duct  of  the  gall-bladder  or  of  the  ureter  results  in 
rapid  destruction  of  the  obstructed  organ  and  the  formation  of  a  swell- 
ing of  considerable  size  in  a  short  time.  The  writer  has  made  numerous 
experiments  on  dogs  to  ascertain  the  immediate  effects  of  complete 
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obstruction    of  the    ureter.     The    ureter  was    cut   transversely  about 

three  inches  below  the  pelvis  of  the  kidney;   the  proximal   end  was 

tied  in  a  knot,  and  loosening  of  the  knot  was  prevented  by  tj-ing  it 

a  catgut  ligature.     Almost  all  the  animals  survived  the  operation, 

vwere  killed  in  from  a  few  days  to  six  months  after  the  operation. 

iderable  destruction  of  the  pelvis  of  the  kidney  and  the  ureter  was 

ved  a  Week  after  the  operation.     The  distention  continued  pro- 

ssively,  So  that  after  three  months  the  kidney  on  the  side  operated 

was  at  least  four  times  as  large  as  the  opposite  one.     After  six 

s  the  kidney  consisted  simply  of  a  large  bag  filled  with   a  clear 

To  the  naked   eye  all   kidney-tissue   appeared   to    have    been 

ed  by  pressure-atrophy,  but  under  the  microscope  sections  of 

aic  liiin  cyst-wall  showed  normal  kidney-tissue,  but  in  an  exceedingly 

dtrnnhic  condition. 

is  of  interest  in  this  connection  to  relate  the  effects  of  nephrotomy 

tne  kidney.     Soon  after  a  lumbar  renal  fistula  was  established  the 

lount  of  secretion  began  to  increase,  and  it  was  shown  by  examination 

the  kidney  at  different  periods  after  the  nephrotomy  that  regeneration 

of  kidney-tissue  occurred,  so  that  in  a  few  months  the  kidney  nearly 

recovered  its  normal  size  and  function. 

Rapid  growth  of  the  cyst   in  some  organs  which  produce   large 
quantities  of  secretion — as,  for  instance,  the  liver  and  the  pancreas — is 
prevented  by  the  absorption  of  the  secretion.     Mechanical  obstruction 
of  the  common  bile-duct  does  not  produce  marked  distention  of  the 
bile-duct  or  gall-bladder,  because  the  bile  is  removed  by  absorption, 
which  in  this  instance  is  well  demonstrated  by  the  progressive  icterus 
which   follows   the   obstruction.      The   intensity   of  the   icterus    is    a 
good    indication   of  the   extent   of  the   obstruction.     Obstruction   of 
the  cystic  duct   leads  to   distention  of  the   gall-bladder,  because  the 
secretions  of  the  gall-bladder  are  not  removed  to  the  same  extent  by 
absorption. 

The  writer  made  a  long  series  of  experiments  on  dogs  for  the  pur- 
pose of  studying  the  effects  of  obstruction  of  the  pancreatic  duct  in 
the  production  of  cysts  of  the  pancreas.  He  had  been  led  to  believe 
that  mechanical  obstruction  to  the  escape  of  pancreatic  juice  was  the 
principal  factor  in  the  etiology  of  pancreatic  cysts.  The  pancreatic 
duct  was  divided  near  the  duodenum,  and  the  distal  end  was  obstructed 
in  various  ways.  In  some  of  the  cases  the  distal  end  was  left  open, 
the  gland  continued  to  secrete,  and  the  pancreatic  juice  was  absorbed 
from  the  abdominal  cavity  as  rapidly  as  it  escaped  into  it,  without  any 
detriment  to  the  animal ;  in  fact,  animals  thus  treated  were  after  several 
weeks  in  a  better  condition  than  when  the  distal  end  was  tied.     In  the 
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numerous  experiments  made  by  dividing  the  duct  and  ligating  the 
distal  end,  only  in  one  case  did  the  writer  find,  after  many  weeks,  tlie 
duct  uniformly  dilated  to  the  si/.e  of  an  ordinary  lead-pencil;  in  the 
olhcr  cases  little  or  110  dilatation  of  the  duct  was  produced  by  the 
ligation.  The  pancreatic  juice  was  absorbed  as  fast  as  it  was  produced, 
and  in  the  case  in  which  the  dilatation  of  the  duct  reached  the  size  of 
a  lead-pencil  there  were  found  in  the  pancreas  textural  changes  which 
must  have  seriously  interfered  with  auto-absorption  of  its  secretion. 
Cyst- formation  to  any  considerable  extent  is  therefore  only  to  be 
expected  in  obstruction  of  tlie  outlet  of  glands  the  secretion  of  which 
is  not  amenable  to  auto -absorption  and  in  which  the  obstruction  to  the 
escape  of  the  secretion  is  complete, 

Pam  is  pre^^ent,  as  a  rule,  only  in  cases  in  which  rapid  distention 
takes  place  and  the  swelling  acquires  considerable  size.  Pain  becomes 
a  conspicuous  clinical  feature  in  all  cases  of  retention -cysts  complicated 
by  infection  and  inflammation. 

Retention-cy.sts  are  much  more  liable  to  become  infected  than  other 
cysts,  because  the  spaces  which  serve  as  starting-points  for  the  cysts 
not  infrequently  contain,  in  a  normal  condition,  pathogenic  microbes, 
or  when  the  ob.struclion  is  incomplete,  as  is  most  often  the  case, 
microbes  enter  later.  The  microbes  in  retained  secretions  are  much 
more  liable  to  assert  their  specific  pathogenic  qualities  than  when  the 
same  number  are  present  in  the  space  in  a  normal  condition,  becau.se 
they  are  retained  with  the  secretion,  and  the  latter  frequently  constitutes 
a  favorable  culture-medium  for  their  growth  and  reproduction.  The 
retention  of  the  secretions  can  often  be  ascertained  by  evidences 
pointing  to  their  absorption,  as  is  the  case  in  absorption  of  the  com- 
mon bile-duct ;  or  it  can  be  learned  from  examination  of  the  secretion, 
as  is  always  done  by  examination  of  the  urine  in  suspected  renal  affections. 
The  location  of  the  cyst  is  of  great  importance  in  the  differential 
diagnosis  between  retention-cysts  and  other  cysts.  A  retention-cyst 
always  occupies  the  location  of  the  affected  organ.  An  atheromatous 
cyst  can  occur  only  in  parts  of  the  skin  in  which  sebaceous  glands 
normally  exist  A  retention -cyst  of  the  gall-bladder  will  occupy  the 
position  in  which  the  gall-bladder  is  normally  situated.  A  hydro- 
nephrotic  kidney  will  be  found  in  the  location  normally  occupied  by 
the  kidney.  A  retention-cyst,  from  its  size,  may  wander  away  from 
the  place  at  which  it  had  its  starting-point,  but  the  early  history  of  the 
case  usually  points  to  the  position  normally  occupied  by  the  affected 
organ. 

The  character  of  the  contents  of  a  retention -cyst  can  often  be  ascer- 
tained only  by  an  exploratory  puncture. 


I 


«&4         MTHQIOGY  AMD  TXS^rmKSiT  OF  TVMOB. 


L— Theduieertolife  fiom  a  netentia»479t  dqnk^ 

the  physiological  importanoe  at  the  of^B^a  afl-dcd  and  npos  Hkov  ' 
rence  of  compUcations.    SmaU  weteadoa^cyatm  of  umn^ottan  [U 

not  only  are  hannless.  but  give  riae  to  no  a>niqitatn&  Rdatni 
urine  caused  by  obstniction  oT  one  w  of  bodi  ureters  nay  ikfla 
life  in  a  short  time;  Rupture  of  a  retentkn-cyst  of  any  of  i 
abdominal  organs  oA«i  results  in  fatal  pei^onitis.  All  nb^ 
O-sts  are  apt  to  become  infected,  when  the  complicating  suppannt 
inflammation  and  its  consequences  constitute  tbe  chief  source  if 
danger. 

TtaataMnt— The  treatment  of  a  ntenticm-cyst  has  for  its  aims  b 
removal  of  the  primary  cause,  the  obstruction,  and,  if  this  cannot  bt 
done,  the  establishment  of  an  external  fistula  or  the  extirpaticn  cf 
the  c>-st.     If  the  outlet  of  the  gland  has  become  obstructed  by  inBn- 
mation,  the  rational  treatment  consists  in  combating  the  inflammatkn. 
If  the  duct  of  a  gland  has  bectmie  blocked  by  the  iinpactimi  of  a  coo- 
cretion  or  a  foreign  substance,  the  removal  of  the  impacted  bocfy,  if 
this  can  be  done,  is  indicated    If  the  duct  has  become  compteriy 
obliterated  by  cicatricial  stenosis,  the  formation  of  an  external  or  n 
internal  fistula  or  extirpation  of  tbe  cyst  constitutes  the  proper  sureical 
treatment.     If  the  lumen  of  the  duct  has  become  narrowed  by  inflaip- 
mator>-  thickening  of  its  mucous  lining,  the  removal  of  intracystic 
prvsKure  by  the  formation  of  a  temporary  external   fistula  is  often  the 
most  efficient  way  in  which  to  subdue  the  inflammatory  affection  and 
to  rvstort-  tlic  nornwl  size  of  the  passage.     Should  this  treatment  not 
yicKl  the  desired  result,  a  radical  operation  will  prove  safer  after  inflam- 
mation has  subsided. 

In  the  extirpiition  of  retention -cysts  surrounded  on   all   sides  b\' 
tissues,  the  cyst  should  be  exposed  by  an  incision  made  in  such  a  way 
as  to  reiKicr  the  cyst  most  accessible,  and  as  soon  as  the  pcricystium 
is  reached  the  cyst  should  be  enucleated  by  the  use  of  the  fingers  and 
of  blunt  instruments,  and,  if  the  cyst  is  not  too  lat^e,  without  rupturinc 
the  -sac.    If  the  sac,  as  the  result  of  inflammation,  has  become  adherent 
to  the  ailjacent  tissues,  it  can  be  removed  safely  and  completely  only  by 
a  careful  ilissection.    In  retention-cysts  which  have  ruptured  externally 
am)  which  cannot  be  removed  safely  a  radical  cure  can  oflen  be  effected 
by  enlarjjinj;  the  fistulous   opening  sufficiently  to  render  the   whole 
interittr  of  the  cyst  accessible,  after  which  the  epithelial  lining  may  be 
destroyed  by  deep  cauterization  with  the  PacqueJin  cautery ;  tlie  cavity 
is  then  {Kicked  with  iodoform  gauze  until  the  surgeon  can  satis^  him- 
self th,-it  ever)-  particle  of  mucous  membrane  has  been  destroyed,  when 
the  wound  is  allowed  to  heal  by  granulation. 


Thyroid  Oland. — The  thyroid  gland  is  one  or  the  ductless  glands, 
land  in  case  the  secretion  from  any  part  of  the  gland  fails  to  become 
absorbed,  it  accumulates  in  one  or  more  follicles  of  the  gland,  resulting 
in  a  simple  cyst  or  in  follicular  cysts.  We  have  already  described 
cystoma  and  adenomatous  cysts  of  the  thyroid  gland,  as  well  as  cystic 
degeneration  of  other  tumors  of  this  organ,  but  follicular  cysts  are  the 
genuine  retention-cysts  of  the  thyroid  gland.  The  pre-existing  con- 
nective tissue  of  the  gland  forms  the  capsule  of  the  cyst,  which  in  its 
interior  is  lined  by  endothelial  cells ;  these  cells,  as  cystic  dilatation  pro- 
ceeds, are  very  apt  to  disappear,  leaving  the  cyst-wall  bare  or  barren. 
By  the  coalescence  of  several  follicular  cysts  there  are  formed  cj'Sts 
of  considerable  size  that  fluctuate  distinctly.  Choleslerin-crj'stals  are 
frequently  found  in  retention -cysts  of  the  thyroid  gland. 

Unless  complicated  by  inflammation,  retention -cysts  of  the  thyroid 
gland  can  readily  be  removed  by  enucleation.  Their  treatment  by 
tapping  followed  by  the  use  of  irritating  injections  is  uncertain  and 
unsatisfactory. 

Ovary. — The  ovary  is  another  organ  in  which  we  find  genuine 
retention-cysts.  If,  from  thickening  of  the  walls  of  a  Graafian  follicle, 
rupture  and  escape  of  the  ovum  fail  to  take  place,  the  folhcle  becomes 
distended  and  a  follicular  cyst  is  the  result.  All  the  large  ovarian  cysts 
are  tumors  which  develop  from  a  tumor-matrix,  as  an  adenoma,  a 
cystoma,  or  a  dermoid.  The  impression  still  prevails  that  many  of  the 
large  cysts  of  the  ovary  are  retention-cy.sts.  This  view  is  no  longer 
tenable,  as  it  has  been  shown  that  single  follicular  cysts  of  the  ovary 
do  not  acquire  a  size  larger  than  that  of  a  walnut,  and  that  by  coales- 
cence of  several  cysts  masses  larger  than  a  fist  are  seldom  met  with. 
(See  Fig.  lOO.  p.  I93.)  The  imprisoned  ovum  in  the  hydropic  follicle 
is  destroyed.  These  cysts  contain  a  clear  yellowish  or  bloody  serum. 
In  one  case  Pozzi  found,  besides  serous  cysts,  others  which  contained 
a  cheesy  or  lardaceous  material  which  he  regarded  as  the  product  of 
epithelial  degeneration.  The  cysts  are  lined  by  cylindrical  epithelium, 
and  upon  the  most  prominent  parts  of  the  cyst-wall  small  blood-vessels 
are  visible.  Ovula  have  been  found  in  retention -cysts  of  the  ovary  by 
Ritchie  and  Webb,  Lawson  Tail,  and  Rokitansky.  Very  often  both 
ovaries  are  simultaneously  affected. 

The  removal  of  retcntion-cj'sts  of  the  ovary  is  more  akin  to  a 
castration  than  an  ovariotomy,  so  far  as  the  technique  and  the  ease 
with  which  the  operation  can  be  performed  through  a  small  incision 
are  concerned. 


066 


PATHOLOCy  AND   TREATMENT  OF  TUMORS. 


Skin. — The  skin  is  ihe  seat  of  retention-cysts  of  the  sebaceous 
glands  and  the  sweat-glands,  the  former  of  which  are  by  far  the  most 
frequently  afftrcted.  The  sebaceous  tysts  arc  also  called  "  atheromatous 
cysts,"  from  the  character  of  their  contents.  They  are  found  most 
frequently  in  the  scalp,  but  they  may  occur  in  Ihc  skin  of  any  part 
of  the  body  where  sebaceous  glands  are  present.  As  the  sebaceous 
glands  are  connected  with  hair- follicles,  the  retention -cysts  frequently 
contain  fine  lanuginose  hair, 

Comedo  represents  the  smallest  sebaceous  cyst.  The  outlet  of  the 
gland  is  obstructed  by  a  minute  black  mass  which  completely  blocks 
the  lumen  of  the  duct.  'If  the  duct  of  a  comedo  becomes  com- 
pletely obliterated  by  cicatricial  contraction,  and  its  contents  inspissate. 


yit.  45;.— Aihcr«mamus  cyt-i  of  ihc  tkin  pl  ih*  chctk,  ^  ifi  isfitr  Kufft  mid  SchiAorl)  Under  thv 
nurmal  cpWlcliuni  (nj  llct  .t  vr.M  JihiiomjIDnt  eyH,  ihe  Will  (*|  of  whuh  ii  cumposcd  o(  conntclni;  llnuc 
in  which  can  be  lun  rrmnanii  b[  Mlacmui  Ebnili  (laitened  bjrproiiin::  iht  cj«  i>  lined  by  urailAcd 
byvn  of  iquHmoia  cpiihclium  ;  Ihe  puliaccout  conieni*  ck>n«i^i  of  rii-ricftllej  anJ  pLiLea  of  chololeitn; 
ihe  cuiii  li  Infilttaied .  .-.  ihafl  of  hair .  d.  itb,,cfuu»  sland  :  i.  •wcjHslaod'. 


it  presents  itself  under  the  epidermis  as  a  small  white  spot,  but  slightly 
elevated,  which  is  called  a  miUmn.  The  dilTerent  forms  of  acne  arc 
comedos  in  a  state  of  inflamm.ition. 

In  the  deeper  forms  of  sebaceous  cysts  the  cj-st-wall  is  separated 
from  the  cutis  and  the  connection  with  the  skin  is  finally  lost  (Fig,  455). 

Astley  Cooper  fir.>;t  pointed  out  that  .sebaceous  cysts  result  from 
obstruction.  The  obstruction  is  first  the  result  of  accumulation  of  the 
secretion  at  the  inflnmed  outlet  of  the  gland,  while  materia!  from  with- 
out forms  the  black  plug  in  comedo  ;  later  the  inflammation  results  in 
cicatricial  stenosis,  and  finally  in  com]jlclp  obliteration  of  the  duct  and 
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isolation  of  the  cyst  from  the  skm.  The  cyst  is  surrounded  by  the 
vascular  pericystium  and  is  lined  by  stratified  epithelial  cells.  The 
exfoliated  cells  in  young  cysts  are  closely  packed  together  in  concen- 
tric layers.  When  tlicy  undergo  fatty  degeneration  they  form  the  cha- 
racteristic pultaceous  atheromatous  contents.  Besides  this  material 
sebaceous  cysts  contain  cliolestcrin-crj'Stals,  and  often  lanuginose  hair. 
In  old  cysts  the  sac  becomes  very  much  thickened,  so  that  it  can  easily 
be  extracted.  At  the  same  time  the  atheromatous  material  frequently 
undergoes  liquefaction,  so  that  the  contents  appear  as  a  thin  emulsion. 
The  contents  of  the  cyst  are  apt  also  to  undergo  cretefaction,  in  which 
event  the  cyst  shrinks  and  can  be  felt  as  a  hard  mass  under  the  skin. 
In  sebaceous  cysts  of  the  scalp  a  deep  dent  in  the  bone,  produced  by 
pressure -a  trophy,  marks  the  location  of  the  cyst  after  extirpation. 
Sebaceous  cysts  often  appiear  multiple  in  the  scalp  and  other  part.s  of 
the  body,  notably  the  face  and  the  scrotum. 

Inflammation  and  suppuration  of  a  sebaceous  cyst  may  terminate 
in  a  permanent  cure  if  the  entire  lining  of  the  cyst  is  destroyed ;  if 
this  ia  not  eflected,  suppuration  continues,  and  sometimes  a  fungous 
mass  of  granulations  appears,  suggesting  a  transformation  of  the  hning 
of  the  cyst-wall  into  a  carcinoma.  The  origin  of  carcinoma  in  a  cyst- 
wall  that  had  undergone  this  change  has  been  observed. 

A  sebaceous  cyst  that  has  never  been  the  scat  of  inflammation  can 
be  removed  quickly  by  enucleation.  The  skin  covering  a  sebaceous 
cyst  is  usually  bald,  but  before  performing  this  little  operation  it  is 
advisable  to  shave  the  surface  a  little  beyond  the  margin  of  the  cyst, 
to  disinfect  the  skin  very  thoroughly,  and  to  resort  to  every  other 
antiseptic  precaution,  as  infection  is  very  liable  to  occur  during  this 
operation,  and  has  occasionally  resulted  in  the  death  of  the  patient. 
Carelessness  in  performing  this  otiierwise  insignificant  operation  is 
inexcusable. 

The  best  method  in  removing  a  sebaceous  cyst  quickly  and 
thoroughly  is  to  transfix  the  base  of  the  swelling  with  a  narrow  bistoury, 
to  cut  through  its  centre  from  within  outward,  then  to  grasp  the  cyst- 
wall  where  it  is  thickest — which  is  at  one  of  the  angles  of  the  wound 
— with  a  pair  of  rat-tooth  forceps,  and  by  gentle  traction  extract  the 
the  cyst.  Every  particle  of  the  lining  of  the  cyst-wall  must  be  removed, 
otherwise  a  recurrence  is  sure  to  take  place.  After  carefully  arresting 
the  hemorrhage  the  wound  is  closed  by  two  or  three  sutures  of  fine 
catgut;  over  the  sutures  an  antiseptic  dressing  is  applied;  this  dressing 
is  held  in  place  in  such  a  manner  as  to  exert  gentle  pressure,  in  order 
to  keep  the  skin  in  contact  with  the  opposite  side  of  the  wound.  If, 
compression  is  omitted  the  parenchymatous  oozing  will  furnish  enougl 
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blood  to  Ibnn  a  sK-elling  the  ue  at  the  cyst;  preventing  an  idoIU  I 
ing  of  the  wound,  besides  increasing  the  risk  of  infcction. 

InAamed  sebaceous  cysts  must  be  removed  by  exdskn,  as  ovt  I 
ation  usually  &iU  on  account  of  the  presence  of  finn  adhfwww  ban  I 
the  capsule  and  the  adjacent  tissue.  If  the  scalp  is  the  seat  d  ms- 1 
nus  sebaceous  cj-sts,  and  the  patient  desires  tbetr  removal  tf  oietf' 
tin);,  it  is  better,  from  a  cosmetic  as  well  as  a  sur^gical  point  of  \ittM  \ 
sh.ivc  the  entire  scalp,  thereby  enabling  the  sur^geon  to  fvoctuefark 
diHerent  fields  of  operation  a  perfectly  aseptic  conditioiL 

Ver>-  little  is  known  regarding  retention-cysts  of  the  swot-gbniL ' 
Vemeuil  described  adenoma,  and  Foerster  described  retendoo-cysb  d 
the  sweat-t;)ands,  and  there  can  be  no  doubt,  owing  to  tbdr  gid 
resemblance,  tliat  one  has  been  mistaken  (or  the  other.  As  a  in^ 
nomonic  symptom  is  mentioned  the  occasional  appearance  of  mwtnit 
upon  the  surface  of  the  swelling,  caused  by  leakage  through  a  paitiaQf 
obstructed  duet. 

Cysts  of  the  sweat-glands  are  naturally  of  a  very  glandular  ^-pc, 

I  resembling  the  c^-stic  adenomata  in  general.    7^e  few  cases  that  hm 

been  rvcordcd  were  found  in  the  skin  of  the  &ce  and  in  the  virini'y  d 

(he  external  ear.    The  c>-st-wall  is  so  delicate  that  the  swelling  can  be 

I  thoroughly  rcmo\'ed  onlj-  by  excision. 

Mucous  Membrane. — The  mucous  membrane  anatomically  tcscm- 
ble.s  ver>-  closch-  the  external  skin :  but,  instead  of  strati6ed  layas  of 

J  s()uamou-<   epithelium,  it  is  with  few  exceptions   lined    by  columnar 

ciiitholtuni  in  n  single  layer,  and  is  more  richly  supplied  ivith  glands. 
Thf  mucous  cnpts  present  in  all  of  the  mucous  membranes  are  the 
analn>^ues  of  the  sebiiceims  glands  of  the  skin,  and  retention  of  thdr 
sivrelioTi  n^-ults  in  the  formation  of  cysts  resembling  the  three  varieties 
of  scIkiiii )us  cysts — comedo,  milium,  and  deep  cysts.  Crypts  are 
found  in  the  mucous  membrane  of  the  bladder,  the  ureters,  and  the  biliarj' 
ducts.  In  the  neck  of  the  uterus  they  arc  normally  in  a  cystic  condi- 
tion, and  are  described  as  the  o\  iiles  of  Naboth.  They  are  esfjecially 
well  dcveIo|KH]  and  very  long  in  the  mucous  membrane  of  the  intestinal 
canal  and  the  uterus. 

The  i>ost -tracheal  gl.inds  occupy  the  entire  thickness  of  the  tracheal 

,  wall,  and  when  obstructed  they  form  ret ro-trac heal  cysts.     If  the  crypts 

arc  sujwrficiat,  their  cysts  resemble  the  comedos  and  acne  of  the  skin  ; 
if  they  are  deep,  retention  of  their  secretion  results  in  the  formation  of 

;  larger  swellings. 

The  columnar  epithelial  cells  are  attached  to  tlie  basement   mem- 

I  brane   of  the   delicate   cyst-wall,  and   they  produce   the  mucus,   the 

characteristic  contents  of  a  cyst  of  the  mucous  membrane.     By  pres- 
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'sure  the  columnar  epithelial  cells  are  often  flattened,  appearing  under 

the  microscope  as  squamous  cells.     The  mucus  in  old  cysts  is  usually 

juefied  and  converted  into  a  serous  fluid,  so  that  old  mucous  cysts 

'  present  themselves  as  serous  cysts.    These  cysts  were  called  by  the  old 

authors  "  hydatids." 

Inflammation  of  the  cysts  transforms  mucous  cysts  into  acne  and 
molluscum  in  the  same  manner  as  retention -cysts  of  the  sebaceous 
glands  of  the  skin  are  formed.  If  the  larger  mucous  cysts  become 
elongated,  polypoid,  we  speak  of  polypi  cystici  or  liydatidDsi.  This 
form  of  mucous  cyst  is  seen  frequently  in  the  rectum  and  in  the  neck 
of  the  uterus. 

Mucous  cysts  of  the  mucous  membrane  of  the  mouth  are  quite 
common.     They  contain  a  viscid  fluid,  and  after  spontaneous  rupture 


.  ^^:;■ 


^^x- 


^^Vr^' 


FlQ-  4^6,.— Tranavenc  E^crien  ihruugh  Ibc  upptr  pact  of  Ihc  cervm,  iliowLrg  ihp  crbiire  mucoui  mFin> 
bnhc  fHf(er  Comtl).  The  c?niiaL  cjvily  it  thp  cervical  KtvyA :  3,  b,  Imctnal  illrrncF  or  mucoui  membrane, 
pntenltne  inuill  'old».  lupcrficl.il  gljndubi  deprmitint,  and  large  mritiona  ul  the  Alhor  ylUr  (W}  ;  g^g,  deep 
glandBi  J.d.  owule^  of  N'abolh  \   tH.f,  muicuLar  Li*«uc  dF  Ihe  ulcnnc  w,ill 

they  often  leave  a  circular  deep  ulcer,  which  usually  heals  promptly 
after  thorough  cauterization  with  nitrate  of  silver.  They  are  met  with 
most  frequently  in  the  mucous  membrane  of  the  lips.  Their  walls  are 
exceedingly  delicate,  and  the  mucous  membrane  covering  them  is  so 
thin  that  it  is  generally  excised  with  the  cyst. 

Multiple  mucous  cysts  of  the  inner  surface  of  the  lips  result  in 
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such  great  thickening  of  the  lips  that  tlicy  appear  to  be  double.     The 
removal  of  the  cysLi  restores  the  normal  size  and  shape  of  the  lips. 

Cysts  of  the  soft  palate,  csjjecially  of  the  pillars  in  the  vicinitj'  of 
the  tonsils,  which  are  of  such  frequent  occurrence,  arc  retention -cysts. 
They  never  attain  large  size,  and  they  can  be  destroyed  effectuall)'  by 
ignipunclure. 

In  the  antrum  of  Highmore  there  have  been  found  mucous  cysts 
of  such  enormous  size  that  they  not  only  filled  the  entire  cavity,  but 
also  caused  distention  of  the  bony  walls  (Giraldes).  Such  cases  have 
usually  been  mistaken  for  hydrops  of  the  antrum,  as  the  cyst-wall 
was  not  discovered.  Retention-cysts  of  this  size  in  the  antrum  of 
Highmore  should  be  removed  after  making  a  temporarj*  resection  of 
the  anterior  wall  by  detaching  from  the  mouth,  with  a  small  chisel, 
a  quadrangular  niuco-osseous  flap  on  three  sides,  and  rracluring  its 

fourth  or  upper  side,  and  by 
raising  the  flap  exposing  the  an- 
trum so  thoroughly  tliat  every 
part  of  it  is  accessible  to  direct 
treatment  Free  drainage  through 
the  nose  should  be  established  be- 
fore the  flap  is  brought  down  and 
fastened  in  place  by  a  few  points 
of  chromicized  catgut  sutures. 

The  ovules  of  Naboth  are  of 
special  interest  to  gynecologists. 
These  mucous  crjpts  are  of  un- 
usual size  in  a  normal  condition ; 
when  the  cervix  is  in  a  condition 
of  chronic  inflammation  they  be- 
come greatly  enlarged,  frequently 
acquiring  the  size  of  a  filbert 
(Fig.  456).  The  cysl-wall  of 
dilated  Nabothian  glands  is  ex- 
ceedingly delicate,  and  the  mu- 
cous membrane  over  the  glands 
is  atrophied.  They  often  rupture 
spontaneously,  and  they  are  fre- 
quently punctured  in  the  treat- 
ment of  chronic  cervical  mclritis. 
The  glands  of  Bartholin,  which  Hcnzicr  called  "  vulvo-vaginal " 
from  their  location,  and  which  have  also  been  called  "Duverncy's" 
or"Cowper's  glands,"  are  frequently  affected  by  chronic  inflammation 


FiGr  4SJ-— kcleniinfi'Cyn  of  Bjftholm'*  gland  (aflf  r 
WincVtlr-  "p  I^i  labium  minus  ;  /,  IcTl  labium  majua, 
c,  cyu  laia  Dpin 
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their  excretory  duct  and  retention  of  their  contents.     The  cysts 

located  on  the  interniil  aspect  of  the  labium   majus  (Fig.  457). 

le   swelling,  which   often  acquires   the   size   of  a  walnut,  is  cither 

lilocular  or  multilocular,  is  generally  unilateral,  and  is  elongated  in 

le  axis  of  the  greater  lip.     Either  the  duct  or  the  gland,  or  both,  may 

affected.  In  the  former  case  the  cyst  is  superficial ;  in  the  latter 
instance  it  is  more  deeply  located.  The  cysts  contain  mucus,  to  which 
is  often  added  blood  or  inflammatory  products. 

In  the  difierential  diagnosis  of  cysts  of  Bartholin's  glands  it  is 
important  to  consider  solid  tumors  in  that  locality,  hydrocele,  hemato- 
cele, hernia,  other  cysts,  and  abscesses.  Cysts  of  Bartholin's  glands 
arc  exceedingly  apt  to  become  infected;  they  then  appear  clinically 
as  abscesses.  Incision  affords  prompt  relief,  but  seldom  effects  a  cure. 
Retention  and  inflammation  repeat  themselves  from  time  to  time  until 
the  whole  cyst-wall  is  extirpated.  In  open  suppurating  cysts  the  advice 
of  Pozzi  should  be  followed — to  inject  the  cyst  with  hot  sjicrmaccti 
before  the  dissection  is  commenced,  as  otherwise  there  is  a  great  prob- 
ability that  the  removal  of  the  lining  of  the  cyst  will  be  incomplete. 
Pozzi  recommend-i  the  same  procedure  in  the  extirpation  of  non-sup- 
purating cysts.  After  tapping  the  cyst  and  washing  it  out  with  hot 
water  he  injects  melted  paraffin  at  a  low  temperature.  When  the  cavity 
is  distended  ice  is  applied,  and  after  the  mass  has  been  solidified  the 
dissection  is  begUn  with  the  anesthesia  produced  by  the  cold,  and  by 
cocaine  if  necessary. 

HydrokolpoB. — A  retention -cj'st  of  the  vagina  is  produced  by  oblit- 
eration of  the  cervix  above  and  atresia  of  the  lower  part  of  the  vagina; 
the  mucus  secreted  by  the  vaginal  glands  accumulates  in  the  interven- 
ing part  of  the  vagina,  which  becomes  the  cyst-wall.  Winckcl  describes 
a  case  of  this  kind  in  a  woman  fifty-seven  years  of  age  who  died  of 
carcinoma  of  the  rectum.  The  atresia  of  the  cervix  and  the  vagina 
occurred  independently  of  the  rectal  carcinoma,  as  can  be  seen  from  the 
illustration  (Fig.  45^).  Atresia  of  the  lower  part  of  the  vagina,  acquired 
or  congenital,  in  menstruating  women  would  result  in  hematokolpos 
instead  of  hj'drokolpo.s. 

Hydrometra. — Hydrometra  occurs  in  women  ,ifter  the  menopause. 
It  is  one  of  the  conditions  attending  senile  involution  of  the  uterus; 
it  results  from  stenosis  or  complete  closure  of  the  cervical  canal  pro- 
duced by  chronic  catarrhal  cervical  endometritis,  enlargement  of  the 
Nabothian  glands,  and  sharp  posterior  flexions  of  the  uterus.  Some- 
times obliteration  of  the  lower  part  of  the  uterine  cavity  leads  to  hydro- 
metra of  the  upper  part  (Fig.  459).  As  the  uterine  glands  continue  to 
functionate,  and  the  escape  of  secretion  is  presented  bj-  obstacles  in  the 
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lower  pari  of  the  uterus  or  cervix,  accumulation  leads  to  distention  of 
the  cavity,  and  in  the  course  of  time  the  mucus  is  convcited  into 
serum,  hydrometra  resulting.     In  women  before  the   menopause  ihc 

same  conditions  result   in    hemato- 

metra.     Hydrometra    in    the   aged, 

resulting  from  imperfect   closure  of 

^-  the  cervical  canal  or  the  lower  part 

of  the  uterine  cavity  from  stenosis 

'         [  or   retroflexion,  is   very  apt    to  be 

j^  J  followed  by  pyometra.  and  the  ofTen- 

M^^^Mnl-^  sive  discharge  incident  to  this  con- 

/*■  a^  dition  has  frequently  been  taken  as 


/ 


,.  trnXx 
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an   indication   of  the  existence  of  malignant  disease  of  the   uterine 
cavitj'. 

Hydrosalpinx. — Hydrosalpinx  results  from  partial  or  complete 
closure  o(  the  fimbriated  extremity  of  the  Fallopian  tube  and  obstruc- 
tion to  the  escape  of  secretions  on  the  uterine  side,  and  retention  of  the 
secretion  produced  by  the  mucous  glands  in  the  mucous  lining  of  the 
tube.  The  tubes  may  be  partially  or  completely  closed — the  fiiite 
apcrttB  and  tiibig  occlusa  of  Froriep.  As  closure  of  the  distal  end  of 
the  tube  occurs  usually  from  adhesions  produced  by  pelvic  peritonitis, 
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affection  is  frequently  bilateral,  as  is  the  case  in  pyosalpinx.    The 
len  of  the  lube  on  the  uterine  side  in  a  normal  condition  is  quite 
^all;  frequently  it  is  narrowed  by  the  catarrhal  salpingitis  which  pre- 
ss the  peritonitis,  or  the  escape  of  ihe  tubal  secretion  is  prevented 
valvular  closure  of  the  orifice. 

By  far  the  most  frequent  cause  of  catarrhal  salpingitis,  and  of  the 

sequent  pelvic  peritonitis  which  obliterates  the  fimbriated  extremities 

■f  the  tubes,  is  gonorrheal  infection.     If  the  infection  is  of  a  mild  cha- 

-acter,  little  or  no  pus  is  produced,  and  the  retained  secretion  in  the 

ube  consists  at  first  of  mucus  which  is  later  changed  into  serum,  the 

.characteristic  contents  of  a  hydrosalpinx.     The  serum  frequently  leaks 

into  the  peritoneal  cavity,  producing  recurrent  attacks  of  plastic  peri- 


■^^^^ 


.^i 


m 


J 


-) 


Fia.  ttia  —  Hjrdrauliiini  (arier  WincVil):  ■.  fuDduiultrl;  b.  lube;  <.  hydrcptor  lubc. 

tonitis  if  the  fimbriated  extremity  of  the  tube  is  only  partially  closed; 
or  it  escapes  at  times  through  the  uterus  in  the  form  of  intermittent 
profuse  serous  discharges.  If  the  entire  tube  becomes  distended,  the 
swelling  assumes  a  sausage-like  shape,  a.s  the  tube  is  not  only  dilated, 
but  is  also  elongated  (Fig.  460).  The  tube  is  often  displaced  by  adhe- 
sions. If  only  a  small  part  of  the  tube  remains  patent,  the  sweHing 
is  round  or  oval  in  shape. 

Hydrosalpinx  is  rare  as  compared  with  pyosalpinx.  but  in  the 
majority  of  cases  it  precedes  the  latter  affection.  If  gonococci  are 
present   in    sufficient   quantity,  the   suppurative   inflammation   o"" 
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mucous  membrane  of  the  Fallopian   tube  converts  the  hydrosalpinx 
into  a  pyosalpinx.     This  change  in  the  pathology  and  clinical  aspecu 
of  the  tubal  alTection   is  sure  to  occur  if,  as  is  so  often   the  case,  the  ■ 
interior  of  the  tubal  swelling  becomes  the  seat  of  secondarj*  or  mixed] 
infection  with  pus-microbes. 

The  removal  of  the  uterine  appendages  in  cases  of  single  or  doubk 
hydrosalpinx  is  a  much  easier  and   less  dangerous  procedure   than  m 
cases  of  pyosalpinx.    There  is  here  a  rich  field  for  conser\'ative  surger>-,J 
as  in  many  cases  mutilating  operations  can  be  rendered  unnecessary  by] 


^■^^ 


Fig   t6i.~Hydrokilpiiia,  lube  Uid  opeii  (aTrcr  Wlnckel). 


intelligent  and  persistent  treatment  aimed  at  restoring  the  free  commu- 
nication between  the  uterus  and  the  tubes  by  appropriate  intra-uterine 
and  intra-tubal  applications  combined  with  other  treatment  calculated 
to  eliminate  the  priniarj-  cause  of  the  tubal  obstruction. 

Trachea  and  Bronchial  Tubes. — Retention -cysts  of  the  trachea  are 
rare.  They  occur  in  the  posterior  wall,  because  here  the  tracheal  rings 
are  defective.  The  first  indication  of  the  formation  of  a  cyst  is  tlie 
appearance  of  a  shallow  depression,  which  a^  it  deepens  posteriorly  is 
deflected  laterally  by  the  oesophagus  and  the  spine.  As  the  cyst  elongates 
its  base  contracts,  the  cyst  finally  becoming  pedunculated;  eventually 
the  pedicle  may  disappear,  the  cyst  becoming  completely  isolated  from 
the  trachea.  Such  cysts  may  appear  behind  the  clavicle  and  may 
otherwise  mimic  retro-sternal  struma  and  dermoid  cysts.  Textor 
operated  upon  a  cyst  of  this  kind  successfully.  In  bronchiectasis  sac- 
culation may  take  place  to  such  an  extent  that  cavities  of  considerable 
size  communicate  only  through  a  small  opening  with  the  bronchial 
tube  from  which  they  started.  The  bronchial  secretion  is  usually 
mixed  with  an  offensive  purulent  discharge. 

Appendix  VeimiformiB. — Affections  of  the  appendix  vermiformis 
are  attracting  a  great  deal  of  attention.     Virchow  showed  years  ago 
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tlie  appendix  is  richly  supplied  with  glands;  he  also  described  a 
■ntion-cyst  of  the  appendix  as  large  as  a  fist.  In  this  case  the  long 
row  organ,  obstructed  on  the  cecal  side,  had  become  so  much  dis- 
ded  that  the  swelling  was  globular  in  shape.  He  also  called  atten- 
tion to  the  fact  that  an  obstructed  appendix  frequently  gives  rise  to 
typhlitis. 

Attention  has  elsewhere  been  called  to  the  pathological  conditions 
usually  found  in  cases  of  stricture  or  of  cicatricial  closure  in  different 
parts  of  the  lumen  of  the  appendix.  The  writer  has  never  seen  reten- 
tion-cyst.s  of  the  appendix  holding  more  than  a  teaspoonful  of  mucus,  but 
he  has  been  informed  by  Hecktoen  of  Chicago,  who  had  an  immense 
experience  in  the  post-mortem  room,  that  on  several  occasions  he  found 
retention -cysts  of  the  appendi.x  vermiformis  of  the  size  of  a  hen's  egg. 
It  can  readily  be  conceived  that  obstruction  at  the  cecal  end  of  the  appen- 
dix might  result  in  considerable  distention  of  the  lumen  of  the  appendi.x 
on  the  distal  side.  In  the  cases  which  have  come  under  the  writer's 
observation  the  stenosis  or  obliter.ition  was  characterized  more  by 
increase  in  the  thickness  of  the  wall  of  the  appendix  than  by  dilata- 
tion. In  the  absence  of  a  sufficient  number  of  pus-microbes  in  the 
excluded  portion  of  the  lumen  of  the  appendix,  the  mucous  glands 
being  in  an  active  functional  activity,  the  intracyslic  pressure  would 
eventually  lead  to  dilatation  and  cyst-formation.  Cysts  of  the  appendix 
vermiformis  should  be  borne  in  mind  in  the  differential  diagnosis  of 
obscure  swellings  in  the  ileo-cecal  region. 

The  proper  treatment  of  a  retention-cyst  of  the  appendix  vermi- 
formis is  excision  of  the  appendix.  Rupture  of  the  cyst  should  be 
avoided  if  possible,  and  proper  preparation  should  be  made  for  this 
accident  by  excluding  the  intestines  from  the  field  of  operation  with 
aseptic  compresses.  The  appendix  should  be  amputated  near  the 
cecum  by  the  subserous  circular  method. 

Bile-ducte. — Retention  of  bile  in  any  part  of  the  bile-ducts  is  fol- 
lowed by  absorjation  of  the  serous  portion,  leading  to  iiispissation.  In 
the  inspissated  bile  there  remain  cholesterin,  bilifulvin,  and  hematoidin. 
Cysts  as  large  as  a  walnut,  containing  inspissated  bite,  are  sometimes 
found  in  the  substance  of  the  liver.  In  obstruction  of  the  hepatic  and 
common  ducts  moderate  distention  of  the  bile-ducts  takes  place,  but 
the  formation  of  large  cysts  is  prevented  by  the  absorption  of  the 
retained  bile.  If  this  auto-absorption  is  interfered  with  by  inflammatory 
processes  affecting  the  bile-ducts  and  the  connective  tissue  of  the  liver, 
retention  of  the  bile  produced  by  some  intact  portions  of  the  liver  takes 
place,  and  the  bile-duct.  and.  in  case  of  obstruction  of  the  common 
duct,  the  gall-bladder,  become  greatly  distended. 


i 
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gall-tiUddcr  is  thai  part  nf  the  bile-tract  tnoM  ^  d>  ^zar,. 

latstii>n.     Rricnuon  of  the  scrcrction&  nT  the  maeaaoypi 

■c       Kous  mctnijranc  tA  the  gall-bldddcr  cMrcurs  most  frcqasui 

r  cnasciiiH.-ncp  of  obstruction  of  the  cystic  duct  by  impactjoo  olt^xs^^ 

caJtuliu  Of  by  cicatnciil  sUmosU.     The   latter  is  not  infreqoeBiir  ' 

(of  the  remote  consequences  of  the  injuries  inflicted  bj-  the 
a  gall-stone.  The  prcMurc  exerted  by  the  gall-stone  anJ 
ticn  and  inflammation  cau^vd  by  the  calculus  result  in 
the  mucous  membrane,  and  during  the  healing  of  the  defect  the 
of  the  duct  becomes  narrowed  and  even  completely  obliterated.  Tli 
gall-bUddcr  under  such  circum»lanc&i  may  become  enormuitslvA 
tiHidcd — much  more  so  than  if  it  contain  bile.  i 

As  no  bile  can  enter  the  Rall-bladdcr  If  the  cystic  duct  is  cibfitTVfl 
and  the  bile  that  may  be  present  is  soun  absorbed,  the  organ  ccmDi 
at  first  mucus,  which  later  is  tninsfonncd  into  a  serous  fluid;  ho 
the  term  "  hydrops  of  the  jpll-bladder,"  or  "  hydriKrholecyst."  A  UK 
eratcly  distended  gall-bladder  presents  a  pyriform  shape,  with  the  n 
row  ]jart  of  the  swelling  directed  toward  the  liver. 

I-|)-drops  of  the  gall-bladder,  unless  complicated  by  localized 
tonitis,  is  not  attended  by  much  pain,  nor  docs  it  give  rise  to  m 
inconvcnicnee  unless  the  swelling  is  very  large,  A  dull  aching  pai 
occa.tionally  compUincd  of.  The  suffering  frequently  attending 
condition  is  referable  to  the  presence  of  a  stone  in  the  cystic  d 
giving  rise  to  those  c  ha  net  eristic  paroxysmal  pains  known  as  "  IhIi 
colic,"  In  obstruction  of  the  cystic  duct  icterus  either  is  entii 
absent  or  is  slight  and  usually  of  short  duration.  Infection  of 
interior  of  a  gall-bladder  either  by  extension  of  a  suppurative  infli 
mation  of  the  bile-ducts  or  through  a  small  fistulous  opening  betw 
the  gall-bladder  and  an  adherent  intestinal  loop  converts  the  hydr 
into  an  empyema  of  the  gall-bladder.  The  inflammation  of  the  muci 
membrane  diminishes  or  arrests  the  functions  of  the  mucous  crypts, : 
pus  soon  takes  the  place  of  the  serous  fluid. 

Hydrops  of  the  gall-bladder  has  occasionally,  from  the  size  of 
swelling,  been  mistaken  for  ovarian  cyst.  In  distention  of  the  gj 
bladder  the  early  clinical  history  of  the  case  points  to  a  swelling  in  1 
upper  and  right  part  of  the  abdominal  cavity,  while  ovarian  cysts  ; 
first  discovered  by  the  patient  when  the  tumor  rises  out  of  the  peK 
An  ovarian  cyst  can  always  be  reached  with  the  finger  from  the  vagii 
while  this  can  seldom,  if  ever,  be  done  in  a  distended  gall-bladdi 
In  distention  of  the  gall-bladder  the  early  clinical  history  points  to  tl 
existence  of  causes  leading  to  obstruction  of  the  cystic  duct,  while 
ovftTWi  cyst  the  early  symptoms  are  referred  to  the  pelvis.    Tumoj 
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and  cystic  disease  of  the  right  kidney  have  often  been  mistaken  for 
a  distended  gall-bladder,  and  ftcc  versa.  In  renal  affections  a  careful 
study  of  the  clinical  history  of  the  case  and  chemical  and  microscopical 
examination  of  the  urine  will  yield  valuable  information.  The  retro- 
peritoneal location  of  a  tumor  or  a  swelling  of  the  kidney  can  usually 
be  demonstrated  satisfactorily  by  rectal  insufflation — an  important  diag- 
nostic resource  in  differentiating  between  an  intraperitoneal  and  a  retro- 
peritoneal tumor  or  swelling.  Another  condition  rendering  a  positive 
diagnosis  of  a  distended  gall-bladder  often  impossible  is  echinococcus- 
cyst  of  the  lower  surface  of  the  liver.  Hirschberg  strongly  urged  the 
employment  of  the  exploring  needle  in  the  differential  diagnosis  of 
fluctuating  tumors  or  swellings  in  the  region  of  the  gall-bladder.  This 
very  useful  diagnostic  resource,  if  properly  employed,  is  harmless  in 
case  the  tumor  or  cy.st  is  adherent  to  the  anterior  abdominal  wall. 
We  have  no  reliable  means  of  ascertaining  the  presence  and  exact  loca- 
tion of  mural  adhesions.  The  writer  believes,  with  Konig,  that  explor- 
atory puncture  should  never  be  resorted  to  in  the  diagnosis  of  tumors 
or  cysts  in  this  locality  unless  there  is  positive  evidence  that  the  punc- 
ture can  be  made  without  invading  the  peritoneal  cavity.  The  informa- 
tion derived  from  an  exploratory  puncture  docs  not  balance  the  risks 
to  which  it  exposes  the  p.itient.  Should  the  puncture  be  made  through 
the  peritoneal  cavitj',  and  the  cjst  should  prove  to  be  an  echinococcus- 
cyst,  the  e-scape  of  its  contents  into  the  preperitoneal  cavity  would  be 
sure  to  result  in  dissemination  of  the  parasitic  disease  and  an  early  fatal 
termination.  Should  the  cyst  prove  to  be  an  empyema  of  the  gall- 
bladder, escape  of  pus  through  the  puncture  could  hardly  fail  to 
produce  a  diffuse  septic  peritonitis. 

Short  of  an  exploratory  puncture,  we  are  not  in  possession  of  any 
means  to  make  a  po.sitive  differential  diagnosis  between  a  hydrops  and 
an  empyema  of  the  gall-bladder.  As  we  have  advised  against  the 
use  of  the  exploring  needle,  it  is  evident  that  in  doubtful  cases  the 
surgeon  should  resort  to  an  exploratory  incision,  fully  prepared  to  do 
what  is  necessary  after  a  correct  diagnosis  has  been  made.  The  patient 
should  understand  that  the  operation  is  performed  in  the  first  place  for 
the  purpose  of  ascertaining  the  nature  of  the  swelling,  and  that  after 
this  has  been  done  the  necessary  operative  procedure  will  follow.  An 
exploratory  incision,  in  the  writer's  estimation,  is  safer  and  will  yield 
more  reliable  diagnostic  information  than  an  exploratory  puncture. 
Several  incisions  have  been  suggested  to  expose  the  gall-bladder  to 
direct  surgical  interference.  Billroth  preferred  an  incision  parallel  with 
and  about  a  finger's  breadth  below  the  costal  arch.  Other  surgeons 
advise  a  vertical  incision  extending  from  the  cartilage  of  tl  ilh 
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downward.     I^tigcnbeck   in  performing  cholecystectomy 
vertical    incision   from  tlic    costal    arch  to  the  outer   border  of  the 
s  muscle,  and  joins  it  by  a  shorter  incision  extending   from  the 
'  angle  of  the  wound  as  far  as  the  ensiform  cartilage.      Czemy 
i  an  incision  from  the  ensiform  cartilage  to  just  above  the  umbil- 
ind  joins  it  by  a  transverse  incision  extending  through  the  rectus 
le  on  the  right  side.     By  reflecting  the  triangular  flap  the  under 
;e  of  the  liver  is  well  exposed.     The  exploratory  incision   should 
Liade  over  the  centre  of  the  swelling,  from  the  co.stal   arch   down- 
1     This  incision  will  answer  well  if  the  conditions  revealed  require 
pie  cholecjstotomy,  and  if  it  is  deemed  necessary  to  extirpate  the 
jiaddcr,  the  incision  can  readily  be  converted  into  La  ii  gen  beck's 
ion.     If  a  hydrops  of  the  gall-bladder  is  found,  the  gall-bladder 
id  be  emptied  by  aspiration,  after  which  it  is  drawn  forward  into 
Dund,  and  is  held  in  place  with  forceps,  or,  .still  better,  with  two 
breads  passed  through  the  serous  and  muscular  coats,  one   on 
side  of  the  proposed  incision.     After  packing  gauze  around  the 
f  bladder  to  protect  the  peritoneal  cavity,  an  incision  large  enough 
mit  the  index  finger  is  made  in  the  long  axis  of  the  gail-bladder, 
a  through  this  incision,  with  finger  and  probes,  search  is  made  for 
tne  cause  of  obstruction.     If  a  calculus  is  found  in  the  cystic  duct,  i£ 
should  be  removed  or  crushed,  after  which  the  margins  of  the  visceral 
Wound  are  stitched  to  the  parietal  peritoneum  in  the  upper  angle  of  the 
wound,  for  the  purpose  of  establishing  a  temporary  biliary  listula.     The 
balance  of  the  external  incision  is  closed  by  buried  and  deep  sutures. 
If  the  cystic    duct  is  found   completely  obliterated,  the  gall-bladder 
should  be  extirpated.     In  empyema  the  same  surgical  procedures  are 
indicated.    A  cholecystenterostomy  is  absolutely  contra  indicated  except 
in  irremediable  occlusion  or  obliteration  of  the  common  bile-duct. 

Closely  allied  to  hydrops  of  the  gall-bladder  are  cysts  of  the 
pancreas. 

Pancreas. — The  pancreas,  like  other  secretory  organs,  is  prone  to 
become  the  seat  of  cystic  swellings,  the  result  of  obliteration  or  obstruc- 
tion of  the  common  duct  or  of  one  or  more  of  its  branches.  Cysts 
originating  in  this  manner  are  true  retention-cysts,  containing  the  physi- 
ological secretion  from  the  distal  portion  of  the  gland-tissue,  with  per- 
haps accidental  products,  such  as  altered  secretions,  blood,  and  the 
products  of  inflammation. 

Of  the  five  cases  of  cyst  of  the  pancreas  which  the  writer  has  seen, 
detailed  mention  will  be  made  of  the  first  case  that  came  under  his 
observation : 

Volz,  ast,  nineteen,  laborer,  German,  was  admitted  to  Milwau 


|Hospital  November  28,  1884.  He  was  small  for  his  age  and  not  robust, 
,;but  he  claimed  that  with  one  exception  he  had  never  been  sick,  and 
^.that  no  hereditary  tendency  to  disease  existed  in  his  family.  Five 
f weeks  previously,  while  enjoying  perfect  health,  he  was  thrown  from 
a  wagon,  striking  the  ground  on  the  left  side  of  the  abdomen,  a  heavy 
keg  falling  upon  his  back  and  increasing  the  force  of  the  fall.  The 
pain  felt  immediately  after  the  accident  was  confined  to  his  back,  at 
the  point  where  he  was  struck  by  the  keg,  but  it  was  not  sufficient  in 
intensity  to  prevent  him  from  following  his  occupation  as  a  mason's 
apprentice.  In  a  few  days,  however,  diarrhea  set  in,  persisting  for  two 
weeks  and  greatly  reducing  his  strength  and  weight.  If  he  had  any 
fever  during  this  lime,  it  was  not  sufficiently  severe  to  attract  his  atten- 
tion. His  appetite  was  not  impaired,  and,  although  he  vomited  occa- 
sionally, neither  the  vomiting  nor  the  diarrhea  seemed  to  be  aggravated 
by  the  time  of  eating  or  the  kind  or  variety  of  food.  After  two  weeks 
he  noticed  in  the  left  hypochondriac  region  a  tumor  which  was  round, 
smooth,  and  painless.  The  tumor  increased  rapidly  in  size,  and  soon 
gave  rise  to  a  sensation  of  fulness  in  the  stomach,  and  later  on  to 
regurgitation  and  vomiting  soon  after  meals.  His  appetite  was  slightly 
impaired.  At  this  time  the  patient  was  treated  for  a  short  time  by 
Dr.  F.  H.  Day  of  Wauwatosa,  Wisconsin,  who  resorted  to  symptomatic 
treatment,  and,  obser\'ing  no  improvement,  referred  him  to  the  writer 
for  diagnosis  and,  in  case  it  should  be  deemed  advisable,  surgical  treat- 
ment. On  his  admission  to  the  hospital  he  presented  a  considerable 
degree  of  emaciation  and  complained  principally  of  a  sensation  of 
fulness  and  weight  in  the  region  of  the  stomach,  which  was  always 
aggravated  after  meals  and  only  relieved  by  vomiting.  On  inspection 
a  tumor  was  found  occupying  nearly  the  whole  epigastric  and  the  entire 
left  hypochondriac  region,  its  most  prominent  point  being  to  the  left 
of  the  median  hnc  and  about  three  inches  below  the  xiphoid  cartilage. 
Percussion  revealed  a  line  of  dulncss  extending  from  the  left  nipple 
to  within  an  inch  of  the  umbilicus;  posteriorly  the  dulncss  reached 
from  the  eighth  to  the  lower  margin  of  the  twelfth  rib;  in  the  epi- 
gastric region  a  limited  area  of  tympanitic  resonance  was  discovered 
along  the  costal  arch  of  the  lower  ribs  on  the  right  side.  Palpation 
showed  distinct  fluctuation,  the  wave  being  conveyed  from  side  to  side 
across  the  whole  area  of  dulncss.  The  tumor  was  round  in  contour 
and  presented  a  smooth  surface.  The  measurements  were  as  follows: 
From  the  left  nipple  to  the  lowest  point  downward.  23  centimeters; 
transverse  diameter.  21  centimeters;  anterior  circumference.  63  centi- 
meters. The  heart  was  pushed  upward  so  that  the  impulse  of  the  apex 
could  be  felt  distinctly  in  the  fourth  intercostal  space.     The  stomach 
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was  artificially  distended  with  carbonic-acid  gas,  when  it  was  ascer- 
tained that  it  was  pushed  to  the  right  and  compressed  by  the  tumor. 
The  liver  appeared  to  be  unaffected  by  the  tumor,  as  on  percussion  it 
was  found  in  its  normal  location  and  of  natural  size.  Both  lumbar 
regions  were  tympanitic.  No  evidences  of  ascites  existed.  Firm  pres- 
sure over  any  part  of  the  tumor  could  be  made  without  causing  pain. 
The  peculiar  fremitus  often  felt  in  cases  of  echinococcus-cysts  was 
absent    No  pulsations  could  be  felt  in  the  tumor,  and  no  impulse  was 

imparted  to  it  by  the  underlying  ab- 
dominal aorta.  The  relative  position 
of  the  tumor  was  changed  during 
forcible  inspiration  and  expiration. 
For  the  purpose  of  ascertaining  the 
nature  of  the  contents  of  the  tumor 
a  hypodermic  needle  was  thoroughly 
disinfected  and  introduced  at  a  point 
where  the  tumor  was  most  promi- 
nent ;  when  in  place,  the  distal  end 

ft=.,6.,-<:„.6fii«p.Bc™..'.(«.'-.*io  of  the  syringe  moved   upward  and 
doiuditiHtiDdioausof  duiuu;  d-«.  uiK  downward   synchronously   with   the 

ti  tactaion.  , 

respiratory  movements,  showmg  that 
the  adhesions  with  the  parietal  peritoneum,  if  any  existed,  were  slight 
The  fluid  removed,  which  was  somewhat  viscid  and  slightly  opalescent, 
was  alkaline  in  reaction  and  contained  a  considerable  proportion  of 
albumin,  as  it  coagulated  on  applying  heat  and  nitric  acid.  Under  the 
microscope  it  showed  only  a  few  morphological  elements,  epithelial 
cells,  a  few  leucocytes,  and  granular  matter,  but  neither  booklets  nor 
cholesterin-crystals. 

By  exclusion  the  diagnosis  was  narrowed  down  to  one  of  two  things 
— a  sterile  echinococcus-cyst  or  a  cyst  of  the  pancreas.  Against  the 
former  spoke  the  rapid  growth  of  the  tumor,  its  primary  origin  away 
from  the  liver,  its  favorite  location,  the  presence  of  a  considerable 
amount  of  albumin,  and  the  absence  of  booklets,  the  presence  of  which 
are  diagnostic  of  echi'nococcus-cysts.  In  favor  of  a  pancreatic  cyst 
spoke  the  history  of  traumatism  in  the  region  of  the  pancreas,  tbe  rapid 
growth  of  the  tumor,  and  the  early  disturbance  of  digestion  as  mani- 
fested by  diarrhea  and  vomiting,  presumably  caused  by  the  partial 
or  complete  retention  of  the  pancreatic  secretion.  As  the  treatment 
remained  the  same  in  either  case,  it  "ided  to  perform  laparotomy, 

to  stitch  the  cvst-walls  to  the  pei  ering  of  the  wound  in  the 

absence  of  and  to  opei  the  cyst  pfi'*'-  adhesions 

had  forme<  '^dure  wa  arable  fe  of  the 
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trocar  or  the  aspirator,  as  it  would  with  certainty  prevent  extravasation 
of  the  cyst-contents  into  tlie  peritoneal  cavity,  and  the  drainage-lube 
would  yuard  against  reaccumulation  of  the  fluid,  thus  affording  an 
opportunity  for  the  cavity  to  undergo  obliteration  by  adhesion  of  the 
inner  surfaces  of  the  cyst-walls.  The  patient,  being  cognizant  of  the 
fact  that  no  other  form  of  treatment  would  promise  any  relief,  readily 
assented  to  the  operation  proposed.  Every  precaution  was  observed 
to  render  the  operation  aseptic.  The  patient  was  given  several  baths ; 
the  parts  were  shaved,  and  were  carefully  disinfected  with  a  5  per  cent, 
solution  of  carbohc  acid ;  the  instruments,  sponges,  and  operating-room 
were  prepared  as  for  an  ovariotomy.  Before  ether  was  administered 
the  stomach  was  emptied  and  washed  out  by  means  of  an  elastic 
stomach-tube,  with  a  view  to  prevent  retching  and  vomiting  during 
and  after  the  operation.  An  incision  five  inches  in  length  was  made 
obliquely  over  the  most  prominent  portion  of  the  tumor,  about  three 
inches  below,  and  parallel  with,  the  left  costal  arch.  A  portion  of  the 
rectus  abdominis  muscle  was  divided.  After  dividing  carefully  all  the 
tissues  down  to  the  peritoneum  all  hemorrhage  was  completely  arrested. 
On  opening  the  peritoneal  cavity  the  omentum  was  brought  into 
view,  tlie  portion  exposed  containing  an  artery  and  a  vein  of  consider- 
able size.  As  these  vessels  were  placed  in  a  vertical  direction,  they 
crossed  the  wound,  and  it  became  necessary  to  apply  a  double  ligature, 
the  omentum  being  then  incised  between  the  ligatures  to  the  extent  of 
about  three  inches.  The  omentum  was  slightly  adherent  to  the  pari- 
etal peritoneum  and  the  surface  of  the  tumor.  Through  the  omental 
incision  the  tumor  could  be  seen  and  feh  distinctly,  presenting  a  smooth, 
whitish,  and  glistening  surface.  As  it  had  formed  at  least  slight  adhe- 
sions, it  was  decided  to  complete  the  operation.  This  plan  was  the 
more  willingly  adopted  as  it  was  evident  that  the  intracystic  pressure 
was  great  and  the  cyst-walls  were  thin,  which  would  render  stitching 
them  to  the  margins  of  the  wound  difficult  and  unsafe.  The  sur- 
face of  the  tumor  was  then  seized  with  two  dissecting  forceps  about  an 
inch  apart,  and  gentle  traction  was  made  during  incision  and  evacuation 
of  the  cyst,  so  as  to  prevent  all  risk  of  extravasation  of  fluid  mto  the 
peritoneal  cavity.  The  peritoneal  covering  was  picked  up  and  nipped. 
and  a  grooved  director  was  inserted  into  the  opening  made;  owing  to 
the  thinness  of  the  walls  of  the  sac,  it  penetrated  the  interior,  and  fluid 
escaped  along  the  groove  with  considerable  force.  The  opening  was 
enlarged  with  the  knife,  when  the  fluid  gushed  forth  in  jets  and  was 
caught  in  basins.  The  contents  were  removed  as  completely  as  pos- 
sible by  making  external  pressure  and  by  placing  the  patient  on  his 
side.     As  the  cyst  was  emptied  its  walls  were  drawn  forward  into  the 
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wound  and  stitched  to  the  peritoneum,  which  had  previously  been 
united  with  the  skin.  The  interior  of  the  cyst  was  explored  by  insert- 
ing the  index  finger,  which  passed  directly  backward  toward  the  tail 
of  the  pancreas.  The  bottom  of  the  cavity  could,  however,  not  be 
reached.  The  inner  surface  of  the  cyst  was  smooth.  Two  lar^e  drain- 
age-tubes were  inserted  to  the  bottom  of  the  cyst,  and  the  remaining 
portion  of  the  wound  was  united  in  the  same  manner  as  afler  ovariot- 
omy, except  that  the  rectus  muscle  was  sutured  separately.  The  fluid 
removed,  estimated  at  three  quarts,  presented  the  same  appearance  as 
that  removed  by  exploratory  puncture.  The  wound  was  dressed  with 
a  large  antiseptic  compress,  which  was  retained  in  situ  with  an  elastic 
rubber  bandage.  This  bandage  of  rubber  webbing  not  only  retains  the 
dressing  perfectly,  allowing  at  the  same  time  the  movements  of  the 
chest  and  the  abdomen,  but  has  an  additional  advantage,  inasmuch  as 
it  exerts  equable  pressure — an  important  element  in  the  after-treatment 
of  all  abdominal  operations. 

The  patient  never  vomited  during  or  after  the  operation,  and  expe- 
rienced immediate  relief  on  removal  of  the  pressure  caused  by  the 
tumor.  The  pulse  never  rose  over  90°,  and  the  highest  temperature 
observed  was  100°  F.,  the  day  after  the  operation.  The  appetite 
increased,  and  no  unpleasant  subjective  symptoms  were  complained  of 
at  any  time.  On  the  third  day  the  dressing  showed  moisture  on  the 
external  surface,  and  it  was  changed.  The  gauze  was  saturated  with 
the  secretions  from  the  cyst.  The  wound  looked  healthy,  but  the 
surrounding  skin,  as  far  as  the  dressing  had  extended,  was  red  and 
macerated,  and  the  epidermis  could  be  removed  in  large  flakes,  leaving 
beneath  a  raw  surface.  The  changes  in  the  skin  presented  the  appear- 
ances described  by  Kulenkampff  and  Gu.ssenbauer,  and  claimed  by 
them  to  be  due  to  the  digestive  power  of  the  pancreatic  juice.  The 
excoriated  surface  was  sprinkled  with  salicylic  acid  and  was  again 
covered  with  a  Lister  dressing.  On  account  of  profuse  secretion  from 
the  cyst  the  dressings  were  changed  every  few  days,  and  at  every  change 
the  skin  was  found  excoriated  as  far  as  it  had  been  moistened  by  the 
secretion.  At  the  end  of  the  first  week  the  sutures  were  removed  and 
no  further  dressings  were  applied,  whereupon  the  skin  healed  without 
suppuration,  and  only  a  minimum  amount  of  pus  escaped  through  the 
fistulous  opening  with  the  secretion.  The  secretion  became  clearer 
after  the  operation,  and  continued  to  be  discharged  in  varying  quantities 
for  almost  four  wcek.s.  One  of  the  drainage-tubes  inserted  at  the  time 
of  the  operation  was  removed  at  the  first  change  of  the  dressing,  and 
the  second  was  gradually  shortened,  being  entirely  removed  three  weeks 
after  the  operation.     At  the  end   of  the  second  week  the  cyst  was 


explored  with  a  disinfected  probe  which  passed  to  a  depth  of  eight 
inches  in  the  direction  of  the  tail  of  the  pancreas.  The  fistulous  tract 
soon  became  live  with  granulations  and  grew  smaller  in  length  and 
diameter ;  at  the  end  of  eight  weeks  it  was  very  narrow,  so  as  to  admit 
only  a  small  probe,  which  could  be  passed  only  to  a  depth  of  four 
inches.  The  skin  around  the  fistulous  opening  was  drawn  inward, 
forming  a  deep  funnel-shaped  depression. 

January  22,  1885,  the  patient  was  discharged  cured.  The  fistula 
was  completely  closed.  Retraction  of  cicatrix  was  very  marked.  The 
general  health  was  good,  the  digestion  perfect.  No  swelling  could  be 
felt  in  the  region  of  the  pancreas. 

Remarls. — It  was  the  intenlion  of  the  writer  to  collect  some  of 
the  secretion  for  the  purpose  of  ascertaining  its  digestive  properties 
on  diflcrent  articles  of  food,  but  before  this  could  be  done  the 
amount  secreted  daily  became  so  small  that  it  was  impossible  to 
obtain  corroborative  diagnostic  evidence  from  this  source.  The  ana- 
tomical location  of  the  tumor,  its  relations  to  the  surrounding  organs, 
its  rapid  growth,  and  the  character  of  its  contents  can  leave  no  pos- 
sible doubt  that  we  had  to  deal  with  a  genuine  retention -cyst  of  the 
pancreas.  The  question  naturally  arises.  What  was  the  cause  of  the 
obstruction?  The  history  of  the  case  points  clearly  to  traumatism  as 
the  exciting  cau.se.  The  patient  had  been  in  good  health  until  he 
received  the  injury,  and  since  that  time  he  had  not  been  well,  although 
he  continued  at  his  work  for  some  time  afterward.  Whether  the  diar- 
rhea from  which  he  suffered  for  the  first  two  weeks  resulted  from  injury 
to  the  pancreas  we  are  unable  to  prove,  but  it  may  be  possible  that  a 
retention  of  the  pancreatic  secretion  occurred  after  the  traumatism,  and 
that  the  diarrhea  may  have  been  produced  by  the  absence  of  the  fluid 
in  the  intestinal  tract.  As  the  patient  at  this  time  was  not  under  medical 
observation,  the  character  of  the  stools  was  not  ascertained.  As  the 
injury  was  inflicted  in  the  region  of  the  pancreas,  it  is  reasonable  to 
assume  that  the  pancreatic  duct  and  the  parenchyma  of  the  gland  were 
lacerated  at  a  certain  point,  producing  obstruction  to  the  outflow  of  the 
secretion  from  the  distal  portion  of  the  organ,  the  nature  of  the  injury 
and  the  manner  of  obstruction  being  the  same  as  in  cases  of  rupture 
of  the  male  urethra.  It  would  be  difficult  to  imagine  that  the  com- 
mon duct  could  be  distended  by  the  accumulation  of  the  retained  fluid 
to  such  an  enormous  extent  in  such  a  remarkably  short  time,  hence  we 
are  forced  to  conclude  that  laceration  of  the  duct  took  place,  and  that 
the  pancreatic  fluid  infiltrated  the  gland,  the  cyst  being  formed  at  the 
expense  of  its  parenchyma  and  by  distention  of  the  capsule  of  the 
organ.     The   cyst-wall  anteriorly  was   so  thin  that  after  cutting  the 
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peritoneal  covering  the  grooved  director  penetrated  tSnOiy  Ho  tk 
interior  of  the  cyst  without  more  than  the  slightest  force  baOfwA 
showing  that  nothing  but  a  little  connective  tissue  was  intcpuKl 
between  the  peritoneum  and  the  cy5t<ontents.  The  rapid  gmwAd 
the  cyst  would  indicate  that  the  ot>stniction  occurred  at  saax  dstat 
from  the  caudal  extremity  of  the  gland,  thus  making  a  considenkk 
portion  of  the  secreting  tissue  contributtny  to  the  IbrmatiDn  of  di 
cyst.  The  early  cessation  of  the  discharge  of  the  secretion  throigk 
the  abnormal  outlet  would  tend  to  prove  either  that  alter  the  ttaaii 
of  the  intracystic  pressure  the  duct  again  became  penneable,  and  dw 
furnished  a  free  passage  to  the  secretions  into  the  intestinal  ami 
through  the  natural  channel,  or  that  the  gland-tissue  in  the  vidnityind 
distal  to  the  cyst  had  been  destroyed.  * 

In  regard  to  the  operation,  it  is  necessary  to  say  that  the  writa 
deviated  from  the  usual  plan  in  not  making  the  incision  throu^  die 
linea  alba.  The  incision  was  made  over  the  most  prominent  part  d 
the  tumor,  for  the  following  substantial  reasons : 

1.  If  adhesions  had  formed,  they  would  naturally  begin  at  a  point 
where  the  tumor  impinged  most  firmly  against  the  anterior  abdomiiul 
wall. 

2.  Incision  over  the  most  prominent  portion  of  the  cyst  would 
afford  the  best  point  for  efltective  drainage. 

The  band  of  connective  tissue  which  would  result  from  atrophy  and 
obliteration  of  the  cyst  would  form  a  permanent  bridge  between  the 
cicatrix  nf  the  abdominal  wound  and  the  gland,  consequently  it  is 
advisable  to  establish  this  necessar>'  evil  where  it  will  do  the  least 
harm  by  interfering  with  the  functions  of  important  organs. 

Aspiration  of  the  cyst  was  not  practised,  because  the  exploratory 
puncture  had  demonstrated  that  firm  .idhesions  had  not  taken  place, 
and  in  the  absence  of  these  it  was  feared  that  some  of  the  cyst-con- 
tonts  mijfht  escape  into  the  peritoneal  cavity  and  produce  peritonitis. 
The  maceration  of  the  skin  was  the  result  of  the  digestive  action  of 
the  iKHicreatic  juice,  and  this  phenomenon  furnished  strongly  corrobo- 
rative (iiatjnostic  evidence  in  this  as  well  as  in  previous  cases. 

.Since  this  case  was  reported  with  six  others  which  the  writer  had 
collected  at  that  time,  about  thirty  new  cases  have  been  recorded  in 
literature,  and  in  nearly  all  of  these  the  formation  of  an  external  fistula 
resulted  in  a  permanent  cure. 

Pathology  and  Morbid  Anatomy. — Cysts  in  the  pancreas  always 
result  from  retention  of  the  secretion  and  subsequent  dilatation  of  the 
secretory  duct,  or,  in  case  of  laceration  of  this  structure,  from  extrava- 
sation of  the  secretion  into  the  parenchyma  of  the  gland  and  subse- 
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quent  distention  of  its  capsule.  Tlie  size  of  the  cyst  is  modified  by 
the  character  and  seat  of  the  obstruction  and  by  its  relative  position  to 
the  secreting  gland-structure.  The  walls  of  the  cyst  are  usually  thin 
from  over-distent  ion  in  cases  of  rapid-growing  cysts,  or  much  thick- 
ened when  the  growth  of  the  tumor  has  been  slow  and  accompanied 
by  chronic  proliferation  and  induration  of  the  connective  tissue.  The 
cyst-walls  in  chronic  cases  may  become  cartilaginous  or  even  ossified. 
The  inner  surface  is  either  smooth  or  presents  evidences  of  degenera- 
tion similar  to  those  occurring  on  the  internal  surface  of  arteries  in 
the  later  stages  of  endarteritis.  If  tht.-  canal  of  Wirsung  is  obstructed 
at  or  near  its  proximal  end,  the  entire  duct  and  its  branches  may  become 
dilated,  presenting  the  appearance  of  varicose  veins,  or  a  more  uniformly 
rounded  cyst  may  form,  of  the  size  of  an  orange,  a  child's  head,  or 
even  so  large  as  to  occupy  the  whole  abdominal  cavity,  a.s  in  Boze- 
man's  case.  As  the  cyst  increases  in  size  the  gland-structure  disap- 
pears by  absorption  in  consequence  of  intracystic  pressure.  The  cause 
which  constitutes  the  obstruction  will  often  also  lead  to  destruction  of 
the  parenchyma  of  the  organ  by  inducing  a  chronic  interstitial  pancre- 
atitis which  is  followed  by  cirrhosis  or  fatty  degeneration  of  the  organ, 
Virchow  alludes  to  cysts  of  the  pancreas  under  the  name  of  raiiula 
paHcnatica.  and  describes  two  essential  and  distinct  varieties.  In  the 
first  class  the  entire  duct  is  found  dilated,  resembling  in  appearance 
a  rosary.  In  the  second  variety  the  outlet  of  the  excretory  duct  is 
obstructed,  and  behind  the  seat  of  obstruction  the  duct  undergoes 
cystic  dilatation.  He  mentions  a  case  that  came  under  his  observation 
where  such  a  cyst  had  attained  the  size  of  a  fist.  He  believes  that 
cicatricial  contractions  or  the  pressure  of  tumors  upon  the  duct  con- 
stitutes the  most  frequent  source  of  obstruction.  Pancreatic  juice  in 
its  purity  is  found  only  in  small  and  recent  cysts.  Later  on,  in  old  or 
large  cysts,  various  accidental  products  are  added.  Albuminoid  degen- 
eration or  suppuration  not  infrequently  takes  place,  or  hemorrhage 
may  occur,  so  that  the  cyst-contents  assume  a  bright-red  or  chocolate 
color.  Pepper  found  in  such  a  cyst  numerous  crystals  of  hematoidin, 
while  Hoppe  found  in  another  instance  urea  in  the  proportion  of  0.12 
per  cent,  as  one  of  the  constituents  of  the  contents  of  the  cyst.  The 
pressure  of  the  cyst  upon  neighboring  organs  will  result  in  secondary 
pathological  conditions  which  will  interfere  with  the  physiological  per- 
formance of  the  functions  of  other  organs,  thus  endangering  the  life 
of  the  patient. 

Etiology. — The  causes  which  result  in  the  formation  of  small  cysts 
of  the  pancreas,  or  cysts  which  result  from  compression  by  tumors 
which  in  themselves  do  not  admit  of  an  operation  for  their  removal. 
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and  which  at  the  same  ttme  coutitute  a  mwrx  of  (fanner  to  ft4 
not  come  within  the  scope  of  tfak  dtscussoa.     In  the  btttr  a 
the  cyst  is  simply  a  sequence  of  the  primaiy  caiue,  and  as  ndiil 
seldom,  if  ever,  become  the  sole  or  direct  object  t^  suigiol  tnavl' 
The  causes  of  retention  in  cysts  amenable  to  opeialive  t»tw>a 
ones  which  in  themselves  do  not  imperil  the  life  of  the  patial.  TV; 
may  be  classified  as  follows:  i.  Obstmcticxi  to  the  outflow  of  the  »x- 
tion  from  impaction  of  calculi  in  the  common  duct  or  in  its  famck 
2.  Partial  or  complete  obliteration  of  a  portion  of  the  duct  from  » 
tricial  contraction.     3.  Sudden  or  gradual    obstruction   of  the  te, 
without  diminution  of  its  lumen,  from  displacements  of  the  panaw. 

Ca/m/i.— The  impaction  of  the  pancreatic  duct  at  its  outlet  nayk 
caused  by  the  presence  of  a  biliary  calculus  in  the  ductus  comnw 
cholcdochus,  at  the  junction  of  the  former  with  the  latter     Aasei 
this  kind  has  been  reported  by  EngeL     In  such  cases  the  obstiodiii 
gives  rise  to  retention  of  the  secretions  from  the  liver  and  the  pauacs 
and  to  dilatation  of  the  excretory  ducts  in  both  organs.     Calculoa 
concretions  in  the  pancreatic  ducts  have  frequently  been  obsovedtt 
give  rise  to  retention-cysts.    Johnson  has  collected]  thirty-five  cases  b 
which,  upon  post-mortem  examination,  stony  concretions  were  fboad 
in  the  pancreas.     Incrustations  are  not  as  frequent  as  free  concretioK 
Gcndrin  has  described  a  pancreatic  cyst  where  the  normal  pancre^ 
secretion  was  converted  into  a  fiitty,  chalky  pap.     The  causes  wJiii 
prtnluce  a  concretion  in  the  pancreatic  duct  are  chemical   changes  b 
the  sccrctiitn  itself  or  an  obstruction  to  its  free  exit  by  inflammaton- 
chan^ies  in  or  around  the   common  duct.     The  degree  of  dilatauon 
other  tliinjjs  being  equal,  is  in  direct  proportion  to  the  completeness 
of  the  obstruction  to  the  outflow  of  the  secretion.     It  may  be  well  to 
allude  to  the  po.ssibility  that  in  some  instances  a  pancreatic  calculus 
may  remain  stationary  for  an  indefinite  period  of  time   in   tlie  duct. 
givin{j  rise  to  no  symptoms  and  to  only  partial  obstruction,  until,  by 
the  action  of  some  determining  cause,  it  is  forced  into  a  position  where 
it  cflccts  complete  mechanical  obstruction  to  the  outflow  of  the  fluid 
and  a  rapid  increase  in  the  size  of  the  cyst.    As  an  impacted  biliary 
calculus  may  give  rise  to  pancreatic  obstruction,  so  a  pancreatic  calcu- 
lus, when  it  is  impacted  at  a  point  where  compression  of  the  common 
bitc-duct  can  take  place,  will  produce  icterus  and  dilatation  of  the  gall- 
bladder and  the  bile-ducts.     Meckel  has  reported  such  a  case. 

Among  the  specimens  of  pancreatic  cysts  so  far  examined  which 
were  caused  by  concretions,  none  of  them  had  attained  the  size  of  those 
which  have  been  submitted  to  surgical  treatment.  As  in  most  of  these 
preparations  the  calculi  did  not  completely  fill  the  calibre  of  the  duct. 
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they  caused  only  partial  obstruction,  which  would  furnish  an  explana- 
tion of  the  slow  growth  and  the  comparatively  small  size  of  the  tumor. 
In  the  specimen  described  by  Gould  it  appears  that  the  common  duct 
at  its  entrance  into  the  duodenum  was  completely  closed  by  two 
calculous  concretions,  This  cyst  had  attained  considerable  size;  in 
fact,  it  is  the  largest  cyst  on  record  where  it  was  proved  that  the  dila- 
tation was  caused  by  the  presence  of  a  calculus.  As  in  the  successful 
operations  on  cysts  of  the  pancreas  it  has  been  impossible  to  ascertain 
the  exact  nature  of  the  obstruction,  the  possibility  of  retention  from 
a  calculus  cannot  be  eliminated  with  certainty. 

Ckalrkial  Coiilracthm. — ^Cicatricial  contraction  is  always  the  result 
of  an  antecedent  inflammation.  The  cicatrix  may  be  located  in  the 
peri  pancreatic  tissue  or  in  the  substance  of  the  gland  itself.  Hoppe 
made  a  post-mortem  examination  of  a  patient  who  had  been  deeply 
jaundiced  during  life.  The  gall-bladder  and  the  bile-ducts  were  dis- 
tended with  bile  which  contained  blood;  the  pancreatic  duct  was  also 
cylindrically  dilated,  and  many  of  its  branches  were  distended  into  cysts 
the  size  of  a  hazelnut.  The  cause  of  retention  of  both  secretions  was 
found  in  a  dense  cicatrix  which  surrounded  both  ducts  at  their  duodenal 
termination.  Interstitial  inflammation  in  the  gland  itself,  with  subse- 
quent cicatricial  contraction,  is  one  of  the  most  frequent  causes  of 
retention,  Wyss  has  reported  a  case  where  the  interstitial  inflamma- 
tion was  limited  to  portions  of  the  head  of  the  pancreas  through  which 
the  common  bile-duct  and  the  ductus  Wirsungii  pas.sed,  and  which  had 
resulted  in  dilatation  of  the  latter  and  of  its  branches,  which  again  com- 
pressed the  bile-duct,  producinfj  in  this  manner  intense  icterus.  Becourt 
has  given  a  description  of  a  similar  specimen  which  he  found  in  the 
Strassbourg  Pathological  Museum.  The  piatient  had  died  of  icterus. 
The  gall-bladder  and  the  bile-ducts  were  found  distended  :  the  pancreas 
was  converted  into  a  dense  tissue,  which,  being  cut  into,  presented  a 
chalky  deposit  four  to  eight  inches  in  length  and  of  a  yellowish  color. 
The  duct  of  Wirsung  was  dilated  to  such  an  extent  as  to  form  a  large 
cyst  which  occupied  the  whole  length  of  the  pancreas,  its  walls  being 
inseparable  from  the  substance  of  the  gland.  In  this  case  the  inter- 
stitial inflammation  was  more  extensive  and  the  cyst  was  much  larger. 
In  the  cases  reported  by  Pepper  and  Hjett  the  obstruction  was  due  to 
the  same  cause.  In  Curnow's  case  the  common  duct  had  become 
obliterated  at  its  entrance  into  the  duodenum  by  catarrhal  Inflamma- 
tion. The  pancreas  was  atrophic,  and  its  duct  was  filled  with  numerous 
calculi.  The  pancreatic  juice  had  become  inspissated.  The  cysttc  duct 
of  the  gall-bladder  was  impermeable,  while  in  the  common  bile-duct 
a  number  of  smalt  gall-stones  were  found. 
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ji  failed  to  find  in  literature  an  allusion  to  stricture  of 

the  result  of  traumatism.     The  pancreas  is  an   exceedingly 
organ,  of  loose   and   somewhat   friable   texture,   aiid    hence, 
1  remotely  located  and  well  protected  by  surrounding  organs, 
■e  frequently  the  seat  of  injury  tlian  has  generally  been  sup- 
If  the  stomach   be  empty  and   the   abdominal    muscles   be 
a  blow  over  the  region  of  the  pancreas  may  result  in  serious 
1  or  laceration  of  the  organ  without  rupture  of  its   envelope. 
a  well-directed  blow  over  either  extremity  of  the  gland  may 
a  laceration  of  its   tissue  by  traction    force,  the    organ    being 
!y  fixed  in  its  place  by  firm  connective-tissue  attachments.     The 
.1  history  of  several  cases  of  rapid-growing  cysts  tends  to  prove 
truction  occurred  in  this  manner.     If  tiie  duct  escapes  injury-, 
itricial  contraction  attending  and  following  the  reparative  process 
lacerated  gland-tissue  will  gradually  compress  the   duct,  or  by 
traction  change  its  direction  and  thus  impede  the  outflow  of  the 
I.     If  the  duct  is  ruptured  at  the  time  of  injury,  its  lumen  may 
le  completely  filled  by  a  thrombus  which  renders  it  impermeable, 
■ise  to  retention  and  extravasation  of  the  secretion  primarily,  and 
,arily  to  definitive  occlusion  of  the  duct  by  cicatricial  contraction 
-I  ine  point  of  injury.     The  writer  is  quite  convinced  that  in  the  case 
reported  the  retention  was  the  direct  result  of  traumatic  stricture  of 
the  common  duct     Although  this  view  is  not  supported  by  evidence 
from  post-mortem  examinations,  it  is  confirmed  by  analc^ous  produc- 
tion of  cysts  in  other  locations.     It  is  evident  that  this  class  of  cases 
would  furnish  the  most  favorable  conditions  for  successful  surgical 
treatment. 

Obstructwn  from  Displacement  of  the  Pancreas. — As  the  pancreas 
is  retained  in  its  normal  transverse  position  by  the  surrounding  organs 
and  connective-tissue  attachments,  a  relative  change  of  position  of  por- 
tions of  the  gland  would  result  in  a  bending  of  the  organ  and  obstruc- 
tion in  the  duct  at  the  point  of  flexion.  This  condition  was  the  cause 
of  retention  in  a  case  related  by  Engel.  who  found  in  a  woman  sixty 
years  of  age  that  the  tail  of  the  pancreas  formed  a  right  angle  upward 
with  the  principal  duct  of  the  gland.  A  dislocation  of  this  kind  can 
occur  in  one  of  the  following  ways :  (i)  Abnormal  relaxation  of  the 
connective-tissue  attachments  of  the  gland,  permitting  a  portion  of  the 
organ  to  descend  by  its  own  weight  lower  in  the  abdominal  cavity. 
(2)  Pressure  upon  the  gland  by  tumors  or  exudations,  (3)  Cicatricial 
contractions  in  the  substance  of  the  organ  or  in  the  peripancreatic  spa> 

That  the  whole  pancreas  can  become  displaced  is  prove 
case  reported  by  Dobrzycki.     A  man  fifty  years  of  age  fe' 
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of  some  yards.  After  the  fall  there  arose  symptoms  similar  to  those  of 
a  floating  kidney.  By  palpation  the  displaced  organ  could  be  located. 
Saline  fluid  resembling  pancreatic  juice  was  vomited.  In  the  hypo- 
gastrium  could  be  felt  a  movable  tumor  corresponding  in  position  and 
shape  with  the  pancreas. 

Diagnosis. — The  question  of  diagnosis  can  be  entertained  only  in 
cases  where  the  cyst  has  attained  very  considerable  proportions.  The 
most  important  points  to  be  taken  into  consideration  are  the  history  of 
the  case,  the  anatomical  location  of  the  tumor,  and  its  relations  to 
the  surrounding  oi^ans.  The  cases  which  have  been  reported  have 
occurred  exclusively  in  adults.  Sex  appears  to  exert  no  determining 
influence.  In  a  number  of  cases  the  clinical  history  points  distinctly 
and  forcibly  to  traumatism  as  the  excitiny  cause.  In  Gussenbauer's 
case  the  beginning  of  the  illness  was  traced  to  indiscreet  eating  and 
drinking. 

In  all  instances  of  cystic  tumors  in  the  region  of  the  pancreas  close 
inquiry  should  be  made  to  ascertain  the  existence  of  antecedent  inflam- 
matory afllections  of  the  organ  or  in  its  immediate  vicinity.  A  history 
pointing  toward  the  existence  of  a  biliary  or  a  pancreatic  calculi  will 
also  prove  valuable  in  arriving  at  positive  conclusions.  Rapid  growth 
of  the  tumor  speaks  in  favor  of  its  pancreatic  origin.  In  Gussenbauer's, 
KulenkampfTs,  and  the  writer's  cases  the  tumors  attained  an  enormous 
size  within  a  few  weeks.  Considering  the  relations  of  these  cysts  to 
important  surrounding  organs,  it  is  remarkable  that  they  give  rise  to 
no  serious  symptoms  aside  from  the  pressure  they  exert  upon  adjacent 
organs.  Pain  is  not  a  constant  symptom,  and  when  it  is  present  it  is 
due  more  to  the  causes  which  produce  the  cyst  than  to  the  cyst  itself. 
In  this  respect  cysts  of  the  pancreas  form  a  counterpart  to  malignant 
disease  when  it  affects  this  or  neighboring  organs.  Emaciation  is  due 
either  to  coexisting  affection  of  the  gland  or  to  the  impairment  of  function 
of  important  organs  by  pressure  of  the  cyst.  It  is  never  as  marked  in 
these  cases  as  in  malignant  disease.  The  supervention  of  fatty  stools 
would  point  toward  the  existence  of  some  coexisting  serious  lesion  of 
the  pancreas  rather  than  to  the  existence  of  a  simple  cyst  of  the  organ. 
This  symptom  was  not  found  present,  or  it  was  overlooked,  in  all  cases 
which  have  been  operated  upon.  Of  28  cases  of  stearrhea  which  were 
compiled  by  Ancelet.  16  were  examined  post-mortem.  In  5  of  these 
there  was  occlusion  of  the  ductus  choledochus  and  pancrcaticus ;  in  3, 
occlusion  of  the  pancreatic  duct  alone ;  in  i ,  inflammation  of  the  pan- 
creas and  some  of  the  adjacent  organs.  In  the  remaining  cases  disease 
of  the  liver  and  the  bowels,  or  only  marasmus,  was  found.  In  1 3  cases 
of  pancreatic  calculi  collected  by  Johnson  only  in  3  were  fatty  stools 
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I'IctTVtil;  111  (>  i'aM.'s.  durrhca :  in  4  cost-s.  mt-lcna:  and  c- ■:.-:: l 
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it-  iti-l.il   iMiviimy  nr  mu-  ul"  lliu  iicct-ssi >ry  duct-    is    inMi^ii., 
.uUmI  illtu—  lit'  the  ii.itiint  i-  ii-iially  jirL-ct-dt-d  f.>r  a  wiH-iIiIl'  In./ 
iiiiu-  l"_\  in-ni-  or  kss  niarkiti  symptinim  nf  jia-tr<i-intt;-tiriiil  A-.;. 
iiiiiii,  ,u.  .■ni|i,iiiii(l  iti   Mime  in-taiiccs  bj-  ixtiii    in    the   rc'ror.   1"; 
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A  [«>  uli.tr  inlur  iif  till-  >kiii.  which  is  believed  by  snnie  toK■^:- 
raiU-n-iii  i.l  jMiurialic  ili-L-a-f.  must  be  mentiiined.  as  it  w.i-  uL-.r. 
in  -lit  r.il  i-.i-i-  111"  ciiUuIous  afil-ctiDn  and  cysts  of  the  i»ancri.a-  I' 
a]i|n,ir,iiuf  pn-iiiteii  by  the^e  patients  is  variously  ticscribcil  a-  ^i', 
iinln-.iitli.v.  ]i.ili->i:lln\v.  liiily.  or  earthy.  The  intimate  rel.ition<  -ti "'; 
ly-l  1'  •  lln-  aliac  plexus  w  ill  explain  the  cause  <  >f  ceh'ae  neiiraU'la  whu. 
1-  nut  unli  in  -unK-  of  these  ea.-cs.  Atrophy  of  tlie  cehac  plexus f:  'I 
loni^-i-oniinutii  pressure  may  ^Ive  ri.sc  to  metlitiiria  f()r  tJje  same  {<:..••' 
tiiat  Kiel)-  ha-  alVirnied — that  jKirtial  e\tir[).iti<>n  or  atmijliy  o\\:: 
II  li.ii'  |ili'\ii- will  iMii^e  the  presence  of  sujj.ir  in  the  urine.  Diu'-. 
diM-.i-e-  III  the  ]),incie,is  have  also  been  known  to  ni-inJnee  ilia't''- 
rmllilu-,  ('.[-e- .if  tin-  kimi  have  been  reporteii  h\-  (,"..uli.\-  (]--- 
llikiht,  I'.ilioi-on.  I'"reiiili-.  I"les.  1  [arisen,  Silver,  l^i'el^Iiiviiaii-. 
.Mi)iil>.  Sc  I  ,;eii.  anil  r'nedreiih.  Klehs  ileillon.-itrati-d  b\-  his  eS'K'  ■ 
iii.tH-  lh.it  loniplite  e\ln-]i,ition  of  the  pancreas  or  lrj,Mtuiv  of  '\i<  c..'- 
iii\  .Lii.iliK  ;;.i\e  neL;.ilive  iv.-iill-  so  far  a-  ilialietes  was  eoiieenieil  a::-: 
till-  ni.iv  .iiioiinl  lor  the  t.n  t  tli.it  no  sugar  was  tound  in  the  iiriiif  ■■! 
the  iM-i-  u  piiileil  on  page  C179.  The  ey-t,  when  examined  earh-.  befiv 
It  h.is  all.itiieil  ennsiileralile  -i/e.  i-  always  foinul  in  the  resjic.n  iinrni.iilv 
oil  npiril  li\'  the  ]iaruiea-.  I  iu'  exact  location,  however,  i.s  not  aluav- 
iinifoini.  ,is  it  will  (le|H-nd  upon  the  portion  of  the  pancreas  from  whi»:ii 
tlic  cyst  h.is  l.iken  its  primary  origin.  It  may  be  situated  behm  th; 
right  lobe  of  the  liver,  as  in  Kulenkaiiipffs  case;  in  the  ej>ii;.i-inc 
region,  as  in  (oissenbauer's  ease;  <n-  in  the  left  hy])ochoiuin'iiMt,  a- 
noleil  in  the  writer's  ease.  When  the  tumor  has  attained  a  lnv^^-  ^\/^ 
nt  occnpies  the  whole  jibdontinal  cavity,  it  will  be  dilfictrlt,  .md  in  ili.' 
latter  in-lanee  inipossible.  to  determine  by  any  knc)wn  means  its  p,j, 
iiiary  origin.  In  such  cases  it  is  of  paramount  importance  to  study 
its    relatitnis    to  a<ljacenl   organs.     Tlie    tumor    is    invariably   situateii 
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in  the  bursa  omentalis,  and  from  this  point,  as  it  increases  in  size,  it 
encroaches  upon  the  space  occupied  by  adjacent  organs.  The  stomach 
is  pushed  forward  in  all  cases,  and  later  to  tlie  right.  The  transverse 
colon  is  displaced  downward,  the  spleen  to  the  left,  and  the  diaphragm 
and  the  contents  of  the  chest  upward.  The  cyst  being  in  direct  con- 
tact with  the  diaphragm,  it  usually  ascends  and  descends  with  the 
respiratory  movements  of  the  chest. 

In  doubtful  cases  it  will  become  necessary  to  inflate  the  stomach 
and  colon,  with  a  view  to  ascertain  their  position  relative  to  the  cyst. 
If  the  patient  is  a  female  and  the  tumor  occupies  the  entire  abdominal 
cavity,  it  will  simulate  cystic  disease  of  the  ovary  so  closely  that  a  dif- 
ferential diagnosis  between  the  two  is  impossible.  The  cases  reported 
by  I.iicke,  Bozeman,  and  Rokitansky  furnish  adequate  proof  of  the 
correctness  of  this  statement.  The  proximity  of  the  abdominal  aorta 
is  such  that  the  impulse  of  the  artery  is  imjiarted  to  the  tumor,  which, 
however,  pulsates  only  in  one  direction — away  from  the  arter)- — a  fact 
which  will  always  distinguish  it  from  an  aneurysm.  Unless  the  cyst  is 
exceedingly  tense,  a  sense  of  fluctuation  is  always  imparted  by  palpa- 
tion. Palpation  is  rendered  difficult  on  account  of  the  deep  location 
of  the  pancreas  and  the  rigidity  of  the  recti  abdominis  muscles.  The 
normal  pancreas  can  be  felt  under  certain  favorable  conditions.  Concern- 
ing this  point  Sir  William  Jcnner  says:  "By  deeply  depressing  the 
abdominal  %valls  about  a  hand's  breadth  below  the  umbilicus,  by  then 
rolling  [he  subjacent  parts  under  the  hand  {the  stomach  and  colon  must 
be  empty),  it  might  be  possible  to  detect  it  in  an  individual  who  is  thin 
and  whose  tissues  are  lax."  In  c.ise  the  examination  is  rendered  diffi- 
cult on  account  of  great  rigidity  of  the  abdominal  muscles,  this  obstacle 
can  be  overcome  by  examining  the  patient  while  under  the  influence 
of  an  anesthetic.  An  e.vploratory  puncture  with  a  fine  and  peifectly 
aseptic  needle  of  a  hypodermic  syringe  will  not  only  add  material 
diagnostic  information  by  revealing  the  character  of  the  cyst-contents, 
but  the  procedure  will  also  settle  the  question  as  to  the  exi.stence  or 
the  absence  of  adhesions  between  the  cy.st-walls  and  the  parietal  peri- 
toneum. In  the  diflerentiat  diagnosis  the  following  affections  will  come 
up  for  consideration:  1.  Malignant  disease  of  the  pancreas  or  of  the 
adjacent  organs;  2.  Aneurysm:  3.  Echinococcus-cysts  of  the  liver, 
spleen,  or  peritoneum ;  4.  Afltctions  of  retroperitoneal  lymphatic 
glands;  5.  Hydronephrosis  or  pyonephrosis;  6.  Cystic  disease  of  the 
suprarenal  capsule;  y.  Circumscribed  peritonitis  with  exudation;  8. 
Ascites;   9.  Cystic  disease  of  the  ovarj- 

Malignant  Disease  of  the  Pancreas  and  of  the  AHjaeent  Organs. — 
Carcinoma  and  sarcoma  of  the  pancreas  or  of  the  adjacent  organs,  as 
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in  every  other  locality,  always  manifest  their  presence  by  their  most 
characteristic  clinical  features — pain,  emaciation,  and  progressive  local 
and  genera]  infection.  The  age  of  the  patient  and  the  previous  history 
of  the  case  will  also  furnish  important  diagnostic  information.  Large 
pancreatic  cysts  are  unilocular,  while,  on  the  contrary,  if  a  malignant 
tumor  has  undergone  cystic  degeneration,  usually  more  than  one  cyst 
can  be  recognized.  Hardness  and  irregularity  of  surface  speak  in  favor 
of  malignancy;  smoothness  and  a  regular  round  or  oval  contour  of 
the  tumor  are  constant  features  of  a  pancreatic  cyst.  The  time  that 
has  elapsed  since  the  beginning  of  the  illness  is  also  of  importance. 
A  rapid-growing  pancreatic  cyst  will  in  two  or  three  weeks  assume 
a  size  which  even  for  a  malignant  tumor  would  require  as  many 
months. 

Aneurysm. — An  aneurysm  of  the  abdominal  aorta  can  be  distin- 
guished from  a  pulsating  pancreatic  cyst  by  its  pulsations  being  felt  in 
all  directions  and  by  the  presence  of  a  bruit.  As  a  further  test  the 
suggestion  of  Dr.  Pepper  may  be  resorted  to — that  of  placing  the 
patient  in  the  genupectoral  position,  when  the  tumor,  by  gravitation, 
will  leave  the  aorta  and  all  pulsation  will  cease.  Steady  pressure  will 
diminish  the  volume  of  an  aneurysm,  but  it  will  have  no  effect  on  a 
cyst  of  the  pancreas. 

Echinococcus-cysts. — An  echinococcus-cyst  of  the  liver,  the  spleen, 
or  the  peritoneum  could  easily  be  mistaken  for  a  cyst  of  the  pancreas. 
The  peculiar  fremitus  sometimes  felt  on  palpating  an  echinococcus-cyst 
should  always  be  sought  for.  Multiplicity  of  cysts  would  decide  in 
favor  of  something  else  than  a  pancreatic  cyst.  The  presence  of  book- 
lets in  the  aspirated  fluid  would  furnish  positive  evidence  in  favor  of  the 
presence  of  an  echinococcus-cyst,  while  their  absence  would  not  exclude 
the  possibility  of  the  tumor  being  a  sterile  echinococcus-cyst.  As  the 
surgical  treatment  in  both  instances  would  be  identical,  it  is  sufficient 
for  practical  purposes  to  narrow  the  diagnosis  down  to  a  probable 
existence  of  cither  affection. 

Affections  of  Rctropcritonral  Lymphatic  Glands. — Neoplasms,  inflam- 
mation, suppuration,  or  hypertrophy  of  the  retroperitoneal  glands 
behind  the  pancreas  might  simulate  a  pancreatic  cyst,  and  as  a  wrong 
diagnosis  in  such  an  event  might  prove  disastrous  to  the  patient  and 
reflect  discredit  upon  the  surgeon,  every  diagnostic  resource  should  be 
exhausted  in  order  to  prevent  such  an  error.  Hnlargement  of  the  lym- 
phatic glands  sufficient  in  extent  to  simulate  a  pancreatic  cyst  would 
almost  of  necessity  give  rise  to  serious  constitutional  'ces  and 

to  extension  of  the  disease  to  f  e  organs. 

Hydronephrosis  or  Pyoneph  dronephro  »hro- 
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,  sis  the  early  clinical  history  will  present  a  group  of  symptoms  pointing 
toward  some  lesions  in  the  pelvis  of  the  kidney  or  in  the  ureter.  A 
chemical  and  microscopical  examination  of  the  urine  may  furnish  con- 
clusive evidence  of  the  existence  of  some  renal  affection  wliich  has 
produced  the  obstruction.  Tumors  of  the  kidney  usually  occupy  a 
lower  place  and  are  more  laterally  located  than  tumors  originatinj^  in 
the  pancreas.  In  case  of  a  pancreatic  cyst  the  lumbar  region  below 
the  kidney  is  tympanitic,  which  is  not  the  case  in  hydronephrosis  or 
in  pyonephrosis.  In  case  of  doubt  an  exploratory  puncture  may  enable 
us  to  arrive  at  a  positive  conclusion. 

Cystic  Disease  of  the  Suprarenal  Capsule. — The  suprarenal  capsule 
may  be  the  seat  of  cystic  degeneration,  and  may  simulate  a  cyst  of  the 
pancreas  so  closely  that  a  differential  diagnosis  is  impossible.  In  Gus- 
senbauer's  case  the  diagnosis  remained  doubtful  between  a  cyst  of  the 
pancreas  and  a  cyst  of  the  suprarenal  capsule.  The  bronzed  skin  so 
frequently  observed  in  diseases  of  the  suprarenal  capsule  has  also  been 
seen  in  affections  of  the  pancreas.  As  the  operative  treatment  in  either 
case  would  be  the  same,  it  is  not  essential  for  practical  purpo.ses  to 
make  a  positive  diagnostic  distinction  between  the  two. 

Circumscribed  Peritonitis  'u'ith  Exudation. — Primary  peritonitis  with 
a  circumscribed  exudation  in  the  region  of  the  pancreas  would  reveal 
a  history  pointing  toward  an  inflammatory  affection  accompanied  by 
the  usual  symptoms  attending  inflammation  of  the  peritoneum.  Fever, 
pain,  and  tenderness  are  symptoms  which  are  either  foreign  to  the 
history  of  cysts  of  the  pancreas,  or,  when  present,  are  less  intense  than 
in  peritoneal  inflammations.  In  peritonitis  the  e.xudation  would  neces- 
sarily be  in  the  peritoneal  cavity,  while  pancreatic  cysts  always  occupy 
the  omental  bursa. 

Ascites. — The  question  of  diagnosis  between  a  cyst  of  the  pancreas 
and  ascites  can  arise  only  in  case  the  whole  abdominal  cavity  is  dis- 
tended by  the  tumor  or  the  effusion.  The  causes  which  produce  ascites 
must  be  considered  separately  and  individually;  as  they  are  usually  of 
such  a  character  as  to  exclude  a  suspicion  of  pancreatic  disease,  a  satis- 
fectory  diagnosis  can  be  reached  without  an  exploratory  puncture,  but 
if  any  doubt  remains,  this  harmless  procedure  will  furnish  the  requisite 
information. 

Cystic  Disease  of  tke  Ovary. — From  the  cases  reported  we  have 
gleaned  that  in  at  least  three  cases  large  cysts  of  the  pancreas  were 
mistaken  for  cystic  disease  of  the  ovary  by  surgeons  of  prominence 
and  ability  who  made  thorough  and  repeated  examinations.  It  is  not 
difficult  to  conceive  that  in  ca.se  the  tumor  has  assumed  such  dimen- 
sions as  to  fill  the  entire  abdominal  cavity,  it  would  be  impossible  to . 
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differentiate  between  a  cyst  of  the  pancreas  and  one  of  the  ovary,  even 
by  a  most  scrutinizing  examination.  The  physical  signs  presented  by 
either  condition  resemble  those  of  the  other  so  closely  that  they  can- 
not be  relied  upon  in  discriminating  one  from  the  other.  The  early 
history  of  the  case,  if  it  can  be  obtained  from  a  reliable  source,  is  of 
more  diagnostic  value.  In  pancreatic  cysts  the  early  symptoms  are 
usually  referred  to  disturbance  of  the  digestive  functions,  and  the 
patient  has  been  aware  of  the  presence  of  a  tumor  in  the  upper 
portion  of  the  abdominal  cavity.  An  ovarian  tumor  necessarily  begins 
in  the  opposite  portion  of  the  abdominal  cavity,  and  gives  rise  to  pelvic 
distress  and  disturbances  of  the  menstrual  function.  As  the  surreal 
treatment  in  both  instances  would  be  the  same,  it  is  practically  not 
essential  to  make  a  positive  distinction  between  the  two  before  an 
exploratory  incision  will  reveal  the  true  nature  and  origin  of  the  cyst. 
In  recapitulation  it  may  be  stated  that  a  positive  diagnosis  has  so  br 
not  been  made  in  a  single  instance,  and  that  for  all  practical  puiposes 
it  is  only  essential  to  make  a  probable  diagnosis  between  a  pancreatic 
cyst,  or  some  other  kind  of  a  cyst  which  would  call  for  the  same  kind 
of  surgical  treatment.  In  very  obscure  cases  an  exploratory  incision, 
under  antiseptic  precautions,  for  diagnostic  purposes  is  a  justifiable 
procedure. 

Prognosis. — Physiologists  are  agreed  in  assigning  to  the  pancreas 
a  most  important  function  in  the  digestion  of  organic  food.  We  know 
that  by  a  special  ferment  it  assists  in  the  transformation  of  starch  into 
dextrin  and  sugar,  and  aids  in  the  digestion  of  albumins  and  fat.  We 
should  naturally  expect  that  in  diseases  of  this  organ  the  digestion  of 
these  substances  would  be  impaired  in  proportion  to  the  amount  of 
gland-tissue  destroyed.  On  the  contrar>',  we  have  abundant  evidence 
to  show  that  even  total  disorganization  or  destruction  of  the  pancreas 
is  not  incompatible  with  normal  digestion  and  perfect  health.  It  would 
seem  that  in  the  absence  of  the  pancreatic  secretion  other  organs  assume 
a  vicarious  action,  and  digestion  proceeds  unimpaired.  It  is  alstt 
important  to  remember  that  even  a  large  cy.it  of  the  p;incrcas  docs  not 
neces.sarily  result  in  exten.sivc  destruction  of  the  gland,  and  that  the 
remaining  gland-tissue  continues  to  secrete  and  discharge  a  sufficient 
amount  of  pancreatic  juice.  In  Bozeman's  case  the  cy.st  occupied 
the  entire  abdominal  cavity,  ;ind  yet  at  the  operation  the  greater 
portion  of  the  gland  was  found  healthy  in  structure.  The  integrity 
of  the  .structure  and  function  of  the  gland  dejicnds  Its.-i  on  the  pres- 
sure of  the  cyst  than  on  the  causes  which  were  concerned  in  its 
production.  The  dangers  ari.sing  from  the  cyst  itself  consist  in — i.  Its 
interference  with  the  functions  of  other  abdominal  organs  by  pressure;. 
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Rupture  of  the  cyst  and  escapi;  uF  its  contents  into  adjacent  hollow 

IS  or  into   the  peritoneal  cavity.     Compression  of  the  stomach 

id  interference  with  its  normal  peristaltic  action  arc  constant  when 

cyst  has  developed  to  any  considerable  size.     When  such  is  the 

le,  vomiting  soon  after  meals  takes  place,  as  was  noted  in  a  number 
!f  of  cases  reported.  When  the  cyst  is  of  very  large  size,  almost  all  the 
abdominal  organs  suffer  by  compression,  and  both  digestion  and  absorp- 
tion are  impaired  by  mechanical  pressure.  The  diaphragm  being  at  the 
same  time  pushed  upward,  the  heart  and  the  lungs  are  displaced  in 
the  same  direction,  and  embarrassment  of  circulation  and  respiration 
follows  as  a  necessary  .sequence.  Like  any  other  benign  abdominal 
tumor,  the  cyst  proves  dangerous  to  life  by  interfering  mechanically 
with  the  functions  of  more  essential  and  important  organs.  The  sec- 
ond source  of  danger  is  rupture  of  the  cyst  and  escape  of  its  contents 
into  adjacent  organs — an  accident  which  may  be  followed  by  immediate 
death  from  hemorrhage,  or  by  which  the  life  of  the  patient  is  placed  in 
jeopardy  by  suppurative  inflammation  in  the  interior  of  the  cyst,  or  by 
peritonitis  in  case  the  contents  have  escaped  into  the  peritoneal  cavity. 
In  Pepper's  case  the  immediate  cause  of  death  was  hemorrhage  conse- 
quent upon  rupture  of  the  cyst  into  the  stomach.  At  the  post-mortem 
examination  there  was  found  in  the  stomach  and  the  intestines  a  large 
quantity  of  blood  which  had  entered  through  an  opening,  about  half 
an  inch  in  diameter,  close  to  the  proxinud  termination  of  the  ductus 
communis.  A  probe  passed  through  this  opening  directly  entered  a 
cyst  in  the  head  of  the  pancreas.  A  communication  with  any  portion 
of  the  gastro-intcstinal  tract  would  almost  of  necessity  lead  to  infection 
and  suppurative  iiiflamm.ition  in  the  interior  of  the  cyst;  this  infection, 
under  unfavorable  circumstances,  might  lead  to  a  fatal  termination  from 
septicemia  or  from  extension  of  the  inflammation  to  adjacent  organs. 
The  prognosis  may  be  said  to  depend  (i)  on  the  nature  and  cause  of 
the  obstruction,  (2)  on  the  size  of  the  cyst,  and  (3)  on  the  absence  or 
presence  of  complications. 

Treadiifiil. — In  the  treatment  of  a  pancreatic  cyst  the  indications 
are  the  same  as  in  the  treatment  of  any  other  kind  of  cysts,  namely — 
I.  Extirpation  of  the  cyst;  2.  Evacuation  of  its  contents  and  oblitera- 
tion of  the  cyst. 

Extirpation  was  attempted  in  Bozeman's  and  Rokitansky's  ca.scs,  in 
the  former  instance  with  complete  success;  in  the  latter  the  operation 
was  not  completed,  and  the  patient  died  a  few  days  afterward  of  septic 
peritonitis.  It  is  proper  to  state  thai  in  both  cases  the  operation  was 
done  for  the  removal  of  a  supposed  ovarian  cyst,  and  that  a  correct 
diagnosis  was  made  in  the  first  case   during  the  operation,  after  thi> 
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pedicle  was  tnced  to  the  pancreas  and  the  inlact  poctiaiksof  Ae{W| 
were  identified.  In  the  second  case  the  post-mortem  oni 
revealed  the  true  nature  and  location  of  tbe  cyst.  The  brilbai  ntl 
<ri)tained  by  Dr.  Bozenun  if  well  calculated  to  stiniiilate  oAosbit} 
low  his  example.  Extirpation  of  the  ^st  would  guard  most  cfbld|| 
against  the  rormation  of  apennanent  pancreatic  fistula;  but,  op  a 
of  the  deep  location  of  the  pancreas,  the  shortness  or  absoniil 
pedicle,  and  the  many  obstacles  thrown  in  the  way  c^  the  opa^bj 
adjacent  organs,  the  procedure  becomes  one  surrounded  by  iima 
able  difficulties,  and  in  the  present 'state  of  our  science  it  is  of  donbU 
propriety.  Simple  evacuation  of  the  cyst-contents  by  nxans  of  At 
aspirator  ofTcrs  two  principal  objections  against  Its  adoptioD  in  di 
treatment  of  cysts  oi  the  pancreas :  i .  Escape  of  cyst-contents  into  ^ 
peritoneal  cavity ;  2.  Rcaccumulation  of  secretion. 

Reasoning  from  analog}',  we  should  naturally  expect  that  ite 
pancreatic  juice  is  brought  in  contact  with  the  peritoneum,  it  wodi 
produce  a  destructive  effect  upon  it  l^  its  digestive  properties,  or  i 
might  even  be  followed  by  diffuse  peritonitis.  In  oimosition  to  tli 
assumption,  it  is  affirmed  that  in  experiments  on  the  pancreas  it  h^ 
pens  quite  frequently  that  pancreatic  juice  escapes  into  the  abdoomt 
cavity,  from  the  cannula  introduced  into  the  pancreatic  duct,  witlw 
any  bad  results  on  the  animals.  Concerning  this  point  Heidenhi 
R.iys :  '■  The  animals  do  not  suffer  from  this  circumstance,  as  the  du 
is  regenerated  in  spite  of  the  wounded  surface  being  bathed  in  tl 
secretion.  Nevertheless,  it  is  difficult  to  explain  this.  Why  do  O' 
the  wounded  and  suppurating  tissues  undergo  digestion  by  the  pai 
creatic  juice?  The  efficacy  of  the  albumin -ferment  is  dcstroved 
some  way,  probably  by  being  changed  into  zymogen,  the  living  tissu 
having  on  the  juice  the  effect  observed  by  Podolinski  on  treating  ll 
p.increatic  juice  with  pulverized  zinc  or  yeast-ferment.  Although  smi 
quantities  of  p.incrcatic  juice  may  escape  into  the  peritoneal  cavitj'  < 
an  anim.1l  without  any  serious  con  .sequences,  we  have  no  evidence  1 
show  that  the  peritoneal  cavity  in  man  is  possessed  of  the  same  ir 
munity  against  such  accident,  and  it  would  not  be  prudent  to  expo 
a  patient  to  such  risk  until  more  light  is  thrown  on  this  subject  1 
further  obscnation  and  experiment.  At  the  same  time,  we  must  ni 
forget  that  pure  pancreatic  juice  is  found  only  in  small  cysts,  as  tl 
contents  of  large  cysts  have  undergone  various  transformations,  ar 
are  mixed  with  different  accidental  products  which  might  prove  3 
additional  source  of  danger  in  producing  peritonitis.  In  all  the  cys 
where  a  pancreatic  fistula  was  established  the  artificial  ojwning  cor 
tinned  to  discharge  the  secretion  for  a  variable  period  of  time,  and  i 
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two  cases  the  discharge  had  not  ceased  at  the  time  the  report  was 
made,  and  hence  reaccumulation  would  have  been  inevitable  in  case  tlie 
fluid  had  been  removed  by  aspiration.  For  these  reasons  the  treatment 
by  aspiration  should  be  limited  to  cysts  of  moderate  size  and  where 
adhesions  have  formed  between  the  cyst  and  the  anterior  walls  of  the 
abdomen.  In  cases  presenting  these  favorable  conditions  aspiration 
deserves  a  trial,  and  the  operation  may  be  repeated  as  often  as  required, 
or  until  symptoms  arise  which  call  for  more  radical  measures.  The 
needle  should  always  be  disinfected  thoroughly  by  passing  it  through 
the  flame  of  a  spirit-lamp  and  by  dipping  it  in  a  5  ]«;r  cent,  solution 
of  carbolic  acid.  The  puncture  is  made  obliquely,  so  as  to  prevent  the 
formation  of  a  fistulous  opening.  The  fluid  should  be  withdrawn  slowly, 
and  the  cyst  be  emptied  as  completely  as  possible. 

After  the  operation  gentle  pressure  should  be  made  over  the  cyst 
by  applying  a  compress  and  an  elastic  bandage.  The  safest  and  at  the 
same  time  the  most  efficient  treatment  consists  in  establishing  a  pan- 
creatic fistula.  The  operation  which  accomplishes  this  purpose  most 
safely  and  in  the  shortest  time  consists  in  exposing  the  cyst  by  an 
incision,  stitching  its  walls  to  the  margins  of  the  wound.  The  same 
aseptic  precautions  must  be  observed  before,  during,  and  after  the 
operation  as  in  any  other  abdominal  operation.  The  stomach  being 
generally  pushed  forward,  upward,  and  toward  the  right  by  the  cyst, 
it  is  advisable  to  empty  this  organ  completely  as  a  preliminary  measure 
by  abstinence  of  food  and  by  the  use  of  the  siphon  irrigator.  Except  in 
the  writer's  case  the  incision  was  always  made  m  the  linea  alba.  It 
seems  to  the  writer  that  the  incision  should  always  be  made  over  the 
most  prominent  part  of  the  tumor,  and  as  nearly  as  possible  over  the 
seat  of  obstruction.  In  following  this  rule  we  select  the  place  where 
we  are  most  apt  to  find  adhesions,  and  at  the  same  time  we  e.stablish 
the  straightcst  and  most  direct  route  to  the  primary  origin  of  the  cyst. 
An  incision  through  the  linea  alba  or  parallel  with  the  costal  arch  will 
afford  the  easiest  access  with  a  minimum  risk  of  injury  to  important 
parts.  The  external  incision  should  be  at  least  four  inches  in  length, 
while  the  peritoneum  should  only  be  opened  to  the  extent  of  two 
inches  for  the  purpose  of  making  an  exploratory  examination,  the 
incision  being  enlarged  as  occasion  may  require.  If  adhesions  are 
found  between  the  cyst  and  the  omentum  and  the  omentum  and  the 
parietal  peritoneum,  the  cyst  is  punctured  with  an  exploratory  needle,  j 
and.  if  the  diagnosis  is  corroborated,  the  operation  is  finished  by  incis- 
ing and  draining  the  cyst.  If  no  adhesions  are  found  between  the 
omentum  and  the  peritoneum,  the  former  is  incised  so  as  to  expose  the 
cyst-wall,  when  either  of  the  following  plans  may  be  pursued:  The 
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parietal  peritoneum  is  stitcbed  to  the  alcaa  with  Gatgitf.  Hk 
of  the  omental  wound  are  puahed  bade  under  the  »>■*— i«i  «Aa 
as  to  expose  the  cyst  freely,  when  the  wound  n  packed  from  Ae  ht 
torn  with  iodofonn  gauze,  and  an  aacptic  dieMing  is  miied  ^ 
retained  for  six  or  eight  days,  or  until  adhesions  have  fanned  betn 
the  cyst  and  the  margins  of  the  uround,  which  have  cAectually  ditd 
the  peritoneal  cavity,  when  the  cyst  is  incised  and  diamed 

Suturing  of  the  cyst-wall  to  the  margins  of  the  wound  as  a  ji^ 
inary  operation  should  never  be  resorted  to,  as.  <m  account  of  rlm« 
of  the  cyst-walls,  there  is  danger  of  escape  of  fluid  into  the  pcritood 
cavity  from  the  punctures  made  by  the  needle — an  occurrence  lAid 
the  procedure  was  intended  to  obviate.  With  proper  caie,  hcnrem 
the  operation  can  be  completed  at  once.  The  cjrst-inU]  is  grasped  ii 
two  many-toothed  forceps,  and  is  drawn  forward  so  as  to  bring  it  i 
accurate  and  close  contact  with  the  margins  of  the  wound,  when  tl 
fluid  is  removed  with  an  aspirator  or  a  trocar  with  thf  same  care  as  i 
emptying  an  ovarian  cyst  As  the  cyst  becomes  empty  it  is  puUc 
through  the  wound,  obviating  any  further  danger  of  escape  of  flu 
into  the  peritoneal  ca\-ity.  When  the  cyst  is  nearly  emp^  it  is  fied 
incised  and  sutured  to  the  peritoneal  lining  of  the  abdominal  wdud 
The  drainage-tube  should  be  fully  three-quarters  of  an  inch  in  dian 
eter,  and  must  reach  from  the  bottom  of  the  ^st  to  the  surface  < 
the  wound.  After  cmpt)'ing  the  cyst  completely  by  compression  ai 
placing  the  patient  on  his  side,  a  lai^  Lister  dressing  is  applied  for  tt 
purpose  of  guarding;  against  infection  and  to  absorb  the  secretion 
Frequent  change  of  <lrcssing  may  be  required  on  account  of  copioi 
escape  of  pancreatic  secretion.  Past  experience  would  dictate  the  advi 
ability  of  prutcctiiit;  the  skin  against  the  digestive  action  of  the  pancrcat 
juice  by  freely  applying  carbolated  oil.  The  antiseptic  dressings  shoul 
not  be  abandonee!  until  the  peritoneal  cavity  has  become  complctel 
closed  b>-  firm  adhesions  and  the  size  of  the  cyst  has  been  reduced  I 
a  fistulous  tract.  The  drainage-tube  is  shortened  from  time  to  tin 
as  the  depth  of  the  fistulous  opening  is  diminished  by  obliteration  < 
the  cj'st  from  the  bottom  of  the  tract.  The  speedy  obliteration  of  tl: 
cyst  will  depend  on  the  continuance,  abatement,  or  removal  of  tl: 
obstructing  cause  or  upon  the  condition  of  the  gland-tissue  distal  t 
the  seat  of  obstruction.  If  the  stricture  in  the  common  duct  of  tli 
pancreas  is  complete  and  of  a  permanent  character,  the  obstructio 
will  continue,  and  if  healthy  gland-tissue  remains  on  the  distal  side,  th 
Astula  will  continue  to  discharge  pancreatic  juice.  If  the  inflammatio 
which  caused  the  obliteration  of  the  duct  subsides,  and  the  passagi 
again  becomes  permeable,  the  natural  outlet  will  again  be  establishe< 


RE  TEN  T/ON-  C  YSTS. 


699 


the  artj6cial  duct  will  become  obliterated.  If  an  impacted  calculus 
Ihas  caused  tile  retention,  and  the  fistula  continues  to  discharge,  a  care- 
(ful  examination  should  be  made  to  cit'tccl  the  calculus,  and  if  found, 
I  an  effort  should  be  made  to  remove  il  through  the  fistulous  opening. 

■  If  the  obstruction  has  become  permanent  and  the  gland-tissue  on  the 
1  distal  side  has  become  destroyed  cithtr  by  the  cause  or  causes  which 

■  produced  the  obstruction  or  by  the  intracj'stic  pressure,  that  portion  of 
I  the  organ  has  been  deprived  of  its  functional  capacity,  and,  as  no  pan- 
creatic juice  is  secreted,  definitive  obliteration  of  the  cyst  and  permanent 
closure  of  the  fistulous  tract  will  take  place  in  a  comparatively  short 

'time. 


.-..* 


1 


m^ 


.- 1' 
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Fic.  «6j.— CongciiiuJ  cy«iic  hidiKy  (afiti  H.  Norrw) 


Kidney. — Retention-cysts  of  the  kidney  occur  in  the  substance  of 
the  kidney,  constituting  the  hydrops  ritium  eysHais,  or  the  pelvis 
of  the  kidney  becomes  distended  from  obstruction  anywhere  in  the 
urinary  passage  below — a  condition  called  hyeiroiuphfosis. 

Cystic  Hydrops  of  the  Kidiiiy. — Relent  ion -cysts  of  the  kidm-j'  fre- 
quently occur  as  a  congenital  affection.     In  the  congenital  as  well  as 
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in  the  ac'iuim]  furms  the  c>'»t-ronnation  u  due  to  occliukxi  at 
ous  tubulci.     Acconlint;  to  Knchurn,  however,  they  may  alto  fcm 
CORnctti%'C  Imuc.  in  which  the  Huiil  is  formed  in  the  sainr  nuans  • 
in  hydrttccle.     Congenital  cysts  of  the  kidnc>'  aix?  frequently  found  m 
both  »i<]cs,  anil  so  Iur|;e  thai  the  swelling  distend   the  fetal  abdoH 
to  its  utmost  cajMcity.     I'hc  kidney  lh  in  Honie  cases  a  hugecoUcon 
of  cysU  with  little  or  no  kidmy-tissuc  (Fig.  463).  and  the  chiMrtsR 
boni  ticail  or  die  soon  after  birth.     At  other  times  the  c>-*u  are  aai 
and  tiic  kidney  is  contracted  and  is  composed  almost  exclusndyi' 
connective  tissue.     The  obstruction  of  the  uriniicrous  tubules  dnnag 
intra-ulcrinc  life  is  caused,  as  in  ihc  fomution  of  cysts  later  in  ifc 
by  a  general  nephritis  causing  blocking  of  the  tubes  either  by 
or  cjHthclial    debris   or   by  h^peqilasia   of  the  interstitial 
tissue,     A  localixcd  connective-tissue  hypcrjilasiu  extending 
pelvis  of  the  kidney,  resulting  front  Nefhro-fyflifis  Ji&rosa.  fyeh 
litis  fibrosa  niceniiiHS,  or  ;i  nt^hritis  urica.  from  failure  of  union 

the  renal  and   collecting  tubules,  or 
from  rests  of  the  Wulffian  or  supra- 
renal bodies,  may  cause  blockHng  oi 
the    tubes.      The    cysts    appear  in 
dinerifnt   parts  of  the    kidncj'  (Fig 
464),     The   spaces,  which  arc  IjnrtI 
with  cubical  or  flattened  cpithcliutn, 
.ippcar  to  be  smoolli-wallcd.     As  ik 
cysts    enlarge   many    of    tiiem  fu: 
and  form  lai^e  cavities,  so  that  u 
mately  the  kidney  acquires  a  how 
comb  appearance.    In  lheadult.c>' 
of  this  kind    may  form   from   si 
cysts  which  originated  during  intr»- 
utcrine  life.     In  other  cases  they 
the  result  of  an  interstitial   nephni 
{Fig.  454).    The  cj'sts  at  first  com 
urine,  or  at  least  urinary-  salts,  whi 
later  disappear  and  are  replaced 
senim.      Children    bom    alive   wi 
double  cystic  disease  of  the  kidney  usually  die  of  uremia  in  a  short  ti 
In  the  adult  ihe  same  condition  is  develoiwd  in  the  course  of  a  chroi 
interstitial  nephritis,  which  generally  .iffects  simulUneously  both  orga; 
in  which  case  surgical  treatment  is  nut  of  the  question.     In  child 
with  congenital  unilateral  cj-sue  kidney  nephrectomy  is  indicated  if 
size  of  the  swelling  interferes  with  important  functions. 


fiC-  lAt  — C«|intul  cynic  ktdneir.  early  atv 
(■rur  ShMlixV) 
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Hydronephrosis. — The  effect  of  chronic  obstruction  to  the  outflow 
of  the  urine  can  be  studied  profitably  in  cases  of  stricture  of  the 
urethra  or  enlargement  of  the  prostate.  Dilatation  of  the  urinary 
passage  occurs  from  the  seat  of  obstruction  and  ascends  progressively 
the  entire  length  of  the  urinary  apparatus.  In  prostatic  or  urethral 
obstruction  the  bladder  first  becomes  dilated,  the  valves  guarding  the 
ureteral  orifices  are  rendered  incompetent,  the  ureters  dilate,  and  finally 
the  back  pressure  results  in  distention  of  the  pelves  of  both  kidneys, 
producing  a  double  hydronephrosis. 

Unilateral  hydronephrosis  is  the  result  of  obstruction  of  the  ureter. 
Abnormal  intracystic  pressure  often  results  in  a  localijied  yielding  of 
the  bladder-wall,  sacculation,  and  eventually  the  formation  of  a  pouch 
which  communicates  with  the  bladder  only  through  a  very  narrow 
opening.  The  presence  of  a  stone  in  such  a  pouch  frequently  eludes 
detection  with  the  sound,  and  offers  great  difficulties  in  its  removal 
either  by  the  perineal  or  the  suprapubic  route.  In  exceptional  cases 
a  diverticulum  becomes  completely  detached  from  the  bladder  by 
obliteration  of  the  communicating  opening.  Virchow  saw  such  an 
isolated  diverticulum  in  the  perineum. 

In  cases  of  unilateral  hydronephrosis  with  a  patent  ureter  Virchow 
years  ago  pointed  out  a  valvular  obstruction  caused  by  a  congenital 
or  an  acquired  defect  at  a  point  where  the  ureter  dilates  to  form  the 
pelvis  of  the  kidney.  This  defect  consists  of  an  abnormal  obliquity 
of  the  ureter  at  this  place.  The  most  frequent  causes  of  obstruction 
of  the  ureter  are  impaction  of  a  calculus,  stricture,  pressure,  and  the 
extension  to  the  ureter  of  a  carcinoma  of  the  uterus.  Retroversion 
of  the  uterus  and  benign  tumors  of  the  uterus  and  the  ovarie.s  may 
compress  one  or  both  ureters  to  such  an  extent  as  to  cau.se  hydro- 
nephrosis. If  the  obstruction  is  located  at  the  ostcuin  urethraU  pel- 
viciim,  in  the  form  of  an  impacted  calculus,  a  stricture,  or  a  valve, 
the  accumulation  of  urine  leads  to  progressive  dilatation  of  the  pelvis 
of  the  kidney  and  to  atrophy  of  the  kidney-substance  from  pressure, 
so  that  in  the  course  of  time  the  kidney  is  converted  into  a  sac  com- 
posed apparently  of  a  fibrous  wall,  and  containing  no  longer  urine,  but 
a  serous  fluid.  If  the  pelvis  of  the  kidnej'  does  not  yield  to  the  abnor- 
mal pressure,  pouches  form,  while  other  parts  of  the  kidney  show  to 
a  lesser  extent  the  efiects  of  pressure.  If  the  ureter  is  occluded  or 
obliterated  below  the  pelvis  of  the  kidney,  the  part  of  the  ureter  above 
the  obstruction  dilates  simultaneously  with  the  pelvis  of  the  kidney. 
If  the  obstruction  is  not  complete,  the  urine  escapes  from  time  to  time 
and  the  swelling  diminishes  in  size  or  disappears  altogether,  to 
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.iscd.     The  writer,  who  cannot  agree  with  Morris  and  Sutton  that, 
"ISC  tlie  opposite  kidney  is  in  a  healthy  condition,  the  hydro  nephrotic 
^^    Inej-  should   be  removed,  has   shown  that   mechanical  obstruction 
^^^the  ureter  in  dogs  produces  progressive  hydronephrosis,  and  has 
^^^nonst rated,  by  microscopical  examination  of  the  capsule  of  the  cyst, 
^^•le  existence  of  atrophic  kidney-tissue  and  the  capacity  of  this  tissue 
^^O  regenerate  after  a  nephrotomy.     It  is  different  in  cases  of  hydro- 
^^cphrosis  complicated  by  suppurative  pyelonephritis.    In  such  cases  the 
■s-oarcnchyma  of  the  kidney,  already  atrophic  from  pressure,  is  quickly 
i.>troyed  by  the  suppurative  inflammation.     In  uncomplicated  hydro- 
lb  ucphrosis  it  is  the  duty  of  the  surgeon  to  relieve  tension  and  to  secure 
j^  A  new  outlet  for  the  secretion  by  a  lumbar  nephrotomy,  and  at  the 
^  iame  time  to  search  for  and  remedy  the  obstruction  that  has  caused 
[he  hydronephrosis.     Recent  advances  made  in  ureteral  surgery  dic- 
tate such  a  conservative  course.     It  is  certainly  easier  to  extirpate  a 
hydronephrotic  kidney  than  to  remove  its  primary  cause,  but  this  fact 
is  no  argument  in  favor  of  mutilating  surgery.     With  this  additional 
indication  to  meet,  the  kidney  and  the  upper  part  of  the  ureter  should 
be  exposed  by  Konig's  incision.     This  inci.sion  will  expose  the  pelvis 
of  the  kidney  and  the  upper  part  of  the  ureter  for  a  thorough  examina- 
tion by  sight  and  touch.     If  the  ureter  below  the  pelvis  of  the  kidney 
is  not  dilated,  the  obstruction  must  be  sought  for  at  the  pelvic  orifice 
of  the  ureter,  through  an  incision  into  the  lowest  portion  of  the  dilated 
pelvis.     If  an  impacted  stone  is  found,  it  is  extracted,  and  the  perme- 
ability of  the  ureter  is  demonstrated  by  catheterization.     If  a  valve  in 
the  form  of  a  projecting  spur  caused  by  a  too  oblique  insertion  of  the 
ureter  is  found,  it  can  be  excised  and  the  mucous  membrane  be  sutured 
with  fine  catgut ;  or  if  this  procedure  is  impracticable,  the  ureter  may 
be  cut  transversely  below  the  pelvis,  the  proximal  end  tied,  and  the 
distal  end  implanted  into  a  slit  in  the  dilated  pelvis,  in  which  location 
it  may  be  fixed  by  a  few  superficial  sutures ;  the  wound  in  the  pelvis 
may  then  be  closed,  and  an  external  temporary  urinary  fistula  estab- 
lished by  an  incision  through  the  convex  side  of  the  kidney,  the  fistula 
being  kept  open  by  a  tubular  drain.     If  the  ureter  at  this  point  is  com- 
pletely obliterated,  a  similar  procedure  is  indicated.     If  it  is  narrowed 
by  cicatricial  stenosis,  a  plastic  operation  such  as  the  one  devised  by 
Heineke- Mikulicz  for  cases  of  cicatricial  stenosis  of  the  pylorus  will 
yield  an  excellent  result,  as   has  been  shown  by  the  experience  of 
Fengcr. 

Impacted  calculi  and  cicatricial  stenosis  nearer  the  bladder  are 
attended  by  dilatation  of  the  ureter  above  the  obstruction ;  the  obstruc- 
tion will  therefore  be  found  at  the  lower  end  of  the  dilated  ureter. 
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with  the  ;iccumii]^ili'>ii 
tiii}^  Iwirotu  phrosii, 

C'iii;;t:nital  inijic 
in.-i>lir'>-i-,  umlatL-ml  " 
urcti-r-  art-  iltftctive. 

Mydntnuiihriisi-i,  lilci* 
tilt  -cat  ijf  sL'C'inilary 
<lilatt:<i  [K-lvi"  I't'  tiiv  k 
in  til  Ml  mat  ion   uliidi   t 
pyniLphrusis.     TIil  »u|>p 
]KirL-nchyma  >if  the  kiiincv 
(lilatod  capsule  111' the  kitln 
takes  place  by  an  asCLiitiintr 
piis-microbe.s  wliich  t'L-aLh  t 

l-'roiit  a  diat;noNtii.  ]}oint 
cyst  which  begins  in  a  rv^iuii 


vrmEtrT  of  tumoss. 


thniu^  the  sacnl  ro*. 

the  insertion  of  the  uitW 

t  y^aa  of  the  bladder-end,  uJ 
,a  A  of  the  bladder,  as  advised  '^ 

rf  the  urinary  canaL   In  il 

t  vMhB^ile  to  establish  a  tempomr 

c  ite  fistula  should  be  nuintaiMd 

alfe  mcteral  part  of  the  utimiT 

If  a  aasiderablc  part  of  the  low 

_t  aalsntation  of  the  upper  portw 

,^at>-  of  which  has  been  dcnwo- 

vtacand  the   clinical   experience  of 

i^^nd.     The  writer  is  firmly  ccfr 

c  ■afiuy  nephrectomy  in  hydio- 

.-Bi  can  satisfy  himself  that  die 

cyst  wnicn  Degiiis  ni  a  rt-tjiuii  '■       ^m^i*^  jarenchyma  of  the  affecttd 

is    l;iri,'e  enough  to  hi-  piiipiiM^^^gtai  cases  a  nephrotomy  should 

vyslic  kidney  the  siirfacv  ul"  tlrf"  ''  ^  (^miction  be  removed  at  the 

.net-  of  :i  nunilx:r  of  cyst^  ol  ■•^*vfcif«««'  *»*"  ^^  writer,  it  is  mui 

picseiits  itself  as  a  snmotli  swe**'"'^^^ jncanvenience  of  a  permanent 

The  most  iiiiijortant  puJiit-i^^^^a  iiqiortant   organ    capable  of 

nr])hrosis  ami  of  intra-abdumi»«P**Tl|c  tof  ■  number  of  patients  who 

*^  J,  ^duch  is  attached   a  rubber 
^.jariDrtabie,  and  they  prefer  this 
^^,1^  tp  a  sccondaiy  nephrectoim'. 
^jsen'cd  that  while  the  escape 
«ant>".  the  amount  of  secre- 
te months  the  diseased  kidne>' 
]^^ifgSt  one — the  best  possible 
'^^.  the  operation  resumed  a 


[ii  ilemonstnitc  the  retro) K-rilui It 
<loiil)tfiiI  cases  can  bt'  shmvn  sii 

wnii-n   cathetciii^.ilion  nf  :'.,■.. 
Ki-lly  will  often  en.ilile  Ihi-  -li.,  . 
cnii'  bill   also  tlur  exact    !■■.  ,:.    • 
swi-llini;  cm  he  locileil  p^'-itiii  .-- 
cxploralorv  punclnre   unilii    •'..  ■ 
peiinissriile  Imt  will  m-hU-  Ml''  -n- 
pyonephi-.i>is  .nul  ni.ilij^ii.inl  imii-'i 
aiul  niicnwcu]iic.il  ex.iniiniiti>'ii  •■'<  li: 
.IS  the  ]>iini.irT,'  seal  of  ihe  swellin;, 
/"'v.).'",'r«.', — In  iniil.ileiMl  hyilr.-i 
^oi-^  coni[H-iisatory  liyperpla-M.     1  .■ 
h.iw  shown  th:il  one  he.tlthy  kiihu> 
.I'll!   innnerous  cases   have  hivn    ivc- 
kiiiiicv  wa-  remove*!  without  anj'  inr 
ku!iuy>  are.  hi'wcvcr.  siibieel  to  so  f 
the:e  i-  lU'  excuse  tor  sacriticmj;  a  k:- 
bee:;   vlotrovcd  or  the  continuity   ••{  i 
ie-;o:ei.!  bv  some  of  the  operative   jir..,- 


^^^tbc  ureter  from  malignant 

"j^gftc.   In  hydronephrosis  prv- 

ouse  of  compression  shoul-i 

"■  f^  benign   peKic   tumors. 

^^  jl  displacement  of  a  patfco- 

^_^  from  "rests"   have    ixen 

\Vt  shall  describe  here  cy^s 

U(j    Such  c>"sts  art  us-illy 

.y^lfli  and  loosely  connects-: 

,^^r  singly  or  in  a  gro.j. 
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most  frequent  seat  is  just  above  the  epididymis,  but  they  may  be 

'  iTi  any  part  of  the  spermatic  cord.     Mr.  Lloyd  and  Mr.  Liston 

■  vcred,  independently  of  each  other,  spermatozoa  in  the  contents 

•iii"io  cysts.     Roth  traces  spermatic  cysts  to  the  retention  of  fluid 

'■>  conirenital  vasa  aberrantia.     Silcock   attributes  them  to  cystic 

■i:iiicin  of  tubules.     The  various  forms  of  seminal  cy.sts  have  been 

.[lugd  fully  by  Curling.     The  capsule  of  the  cyst  is  composed  of 

iLtive  tissue  lined  with  squamous  epithelium.    Kocher  and  Roscn- 

..  demonstrated  by  fine  dis.sections  of  specimens  the  connection  of 

1  lurniatocelcs  resulting  from  retention  with  the  spermatic  tubules. 

;.irc  of  retention-cy.sts  on  the  surface  of  the  epididymis  and  the 

■  .ind  rupture  of  Morgagni's  hydatid  (Roth)  give  rise  to  sperma- 

i;i  the  fluid  of  hydrocele.    Spermatoceles,  which  occur  in  persons 

'lie  age  of  puberty,  grow  slowly  and  occasionally  attain  large  size, 

•  removed  from  a  cyst  of  this  kind,  in  a  man  seventy  years  old, 

'  ^-<-n  ounces  of  a  milky  fluid  which  contained  spermatozoa,  and 

■•)i'v  removed  twenty-five  ounces  in  a  similar  case.     The  cyst  from 

ii  the  fluid  was  obtained,  which  furnished  the  histological  elements 

li;;,  465.  occurred  in  a  man  seventy-four  years  of  age,  and  had 


•    i'--  .-Cunlcnlt  of  ipcrnuioceke,  thuwuii^  ipcniuiLuUti  ^nd  epUhvLi^l  crili ;   X  350. 

ilie  size  of  a  filbert.     The  patient  was  suffering  at  the  .>;ame 

:i)  double  epididymitis  and  hypertrophy  of  the  prostate  gland. 

■;;ii^  is  smooth,  fluctuates,  and  in  many  cases  is  translucent. 

...iiiiuiit  consists  in  tapping  with  or  without  the  injection  of 

,  1(1,  iiicisiiin  of  the  cyst,  suturing  of  the  cyst-wall  to  the  skin, 

..;i.   as  in  Volkmann's  operation  for  hydrocele.     In  the  ea.se 

■  ,  .~i-  that  give  rise  to  no  inconvenience  operative  treatment 

lU'd.     In  cases  in  which  repeated  occurrences  take  place 
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after  tappint;  and  injection,  excision  of  the  sac  is  indicated,  and  ihc 
operation  yields  good  results. 

Mammary  G-Iand. — In  the  mammary  gland  during  lactation  reten- 
tion of  milk  in  the  gland-ducts  occurs  quite  frequently  in  connection 
with  obstruction  produced  by  aculc  or  chronic  interstitial  mammitis 
This  form  of  retention-cyst  is  caWcA  gatactocele.  If  the  obstruction  of 
the  duct  remains  permanently,  the  cyst-contents  change.  The  milk  is 
either  transformed  into  a  cheesy  mass  or  is  absorbed,  being  replaced 


Fig  4M. — CircuBucribeil  InitrtLlE^al  mulkii  wUh  cytt-fDnniition  (after  KOnig):  '.  narmil  Acini:  'i 
mtiiiiian  of  jiarniAl  acini  ijiio  ^maU  cytii ;  (,  dU^i^d  duel ;  li,  coJofttninKorpui^la.  The  lateniUlAl  ccb- 
ticciivt  lUiUf  I1  ihliLtralcd  wi«h  young  cells. 


by  a  serous  fluid  which  is  often  stained  by  the  admixture  of  blood. 
In  the  causation  of  genuine  cysts  of  the  mammary  gland,  usually  some 
form  of  obstruction  leads  to  dilatation  of  the  lacteal  ducts.  In  some 
cases  the  cysts  communicate  with  one  another ;  in  otliers  multiple  c>'sts 
appear  simultaneously  or  in  succession  independently  of  one  another. 
Sometimes  such  cysts  attain  an  enormous  size.  Mr.  Paget  quotes  a 
case  in  which  a  cyst  of  this  kind  contained  nine  pounds  of  limpid 
"  serosity  "  which  had  developed  in  three  months  in  a  woman  thirty 
years  of  age.     In  this  case  the  walls  of  the  cyst  were  thin  and  the 
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fluid  was  serous.  Degeneration  of  the  cyst-wall  retards  or  arrests 
growth,  rendering  the  lining  membrane  which  secretes  the  contents 
barren. 

Multiple  cysts  are  often  produced,  as  pointed  out  by  Konig,  in 
consequence  of  chronic  interstitial  mastitis,  which  obstructs  the  milk- 
ducts  (Fig,  466).  This  form  of  interstitial  mastitis  with  cyst-production 
has  often  been  mistaken  for  carcinoma. 

Chronic  interstitial  mastitis  occurs,  according  to  Konig,  as  a  circum- 
scribed and  difTuse  aflection.  Another  variety  of  retention-cyst  occurs 
in  elderly  women,  frequently  as  a  multiple  affection,  in  consequence  of 
senile  involution  of  the  breast.  The  cysts  give  rise  to  no  pain,  but 
occasionally  they  are  the  starting-points  of  carcinoma.  The  cysts  are 
small,  and  they  contain  a  mucoid  substance  which  causes  them  to 
assume  a  bluish  tint  when  the  breast  is  examined  after  removal. 

In  galactocele  complicated  by  inflammation  a  free  incision  relieves 
the  pain  and  tension  and  is  followed  by  a  speedy  obliteration  of  the 
cyst.  In  chronic  cases  incision  followed  by  cauterization  and  packing 
of  the  wound  with  iodoform  gauze,  or  excision  of  the  cyst,  is  indi- 
cated. Chronic  interstitial  mastitis  with  cyst-formation,  if  circum- 
scribed, indicates  partial  excision  of  the  breast.  If  the  disease  is  diffuse, 
the  entire  breast  should  be  removed.  Involution-cysts  require  no 
surgical  treatment 

SaUvarr  GHands. — A  retention- cyst  of  the  ducts  of  the  sublingual 
and  submaxillary  salivary  glands  is  called  a  "  ranula."  Retention-cysts 
of  Stensen's  duct  have  been  seen  and  described  by  Bruns,  but  they  are 
exceedingly  rare.  Various  interpretations  have  been  given  as  to  the 
origin  and  nature  of  the  sublingual  cysts  that  were  formerly  classified 
under  the  head  of  "  ranula."  Pauli  believed  that  they  consisted  of  a 
dilated  Wharton's  duct,  in  which  case  he  called  the  swelling  a  "  ptyal- 
ectasis,"  or,  after  rupture  of  the  duct,  an  accumulation  of  saliva  in  the 
connective  tissue,  in  which  case  he  called  the  swelling  a  "  ptyalocele." 
Virchow,  for  good  reasons,  objected  to  the  latter  mode  of  origin,  as 
he  asserted  that  the  saliva  extravasated  into  the  connective  tissue  would 
become  absorbed.  Fleischmann  claimed  that  the  salivary  ducts  could 
not  dilate  to  the  extent  seen  in  cystic  swellings  under  the  tongue. 
He  believed  that  these  cysts  are  hygromata  of  the  base  of  the  genio- 
glossus  muscle.  Gurlt  and  Bernard  asserted  that  the  submaxillary 
gland  secreted  a  mucoid  substance  analagous  to  the  contents  of  the 
cysts  so  frequently  found  on  the  side  of  the  tongue.  Ptyalin  and 
rhodankalium,  however,  have  never  been  discovered  in  the  contents  of 
a  ranula.  The  absence  of  these  two  substances  in  the  contents  of  a 
ranula  is,  however,  no  proof  that  the  cyst  is  not  a  dilated  duct  of  a. 
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gian<      s  the  cyst-contents  undergo  chemical  changes  which 
it  impossible  to  refer  the  secretion  back  to  its  proper  origin  by 
il  examination. 

jard  and  Weber  not  only  detected  the  orifice  of  the  duct  upon 
of  a  ret  en  lion -cyst  of  Wharton's  duct,  but  they  succeeded  io 
J  throiij^h  the  orifice  a  fine  probe  into  the  cyst,  thus  establish- 
Olid  all  doubt  the  connection  of  the  cyst  with  the  duct.     Neu- 
in  a  supposed  case  of  ranula  excised  a  part  of  the  c>-st-wall, 
jn  examination  of  sections  under  the  microscope  he   found  the 
lined  with  ciliated  epithelium.     This  induced  him  to   regard  the 
len  cecum  as  the  starting-point  of  the  cyst.     Bochdaiek  showed 
he  foramen  cecum  in  some  cases  does  not  terminate   in  a  blind 
It  extends  in  the  direction  of  the  median  glos  so -epiglottic  liga- 
The   posterior   end  of  this  prolongation  possesses    numerous 
s   glands,  of  which   several   are   situated   in  the    floor  of  the 
-  on  the  side  of  the  tongue,  and   hidden  by  the  genio-glossus 
Recklinghausen   is  of  the   opinion  that   most  of  the  cj-sts 
heretofore  have  been  called  "  ranula"  are  cysts  which  originate 
idin-Nahn's  gland  in  the  substance  of  the  tongue.     He  bases 
pinion  upon  the  form  and  growth  of  the  cysts  as  well  as  the  cha- 
•  ui-ter  of  their  contents.     In  multilocular  ranula  remnants  of  gland- 
sue  have  been  found  in  ihe  cyst-wall. 

From  these  remarks  it  will  appear  that  many  of  the  mucous  cysts 
in  the  floor  of  the  mouth  do  not  always  consist  of  a  dilated  duct  of 
one  of  the  salivary  glands  and  retained  saliva.  That  retention-cysts  of 
the  salivary  ducts  occur  has  been  shown  by  the  investigations  of 
Bernard  and  Gurlt.  Richet  in  one  case  found  as  the  cause  of  the 
obstruction  a  fragment  of  a  grass-blade  lodged  in  the  duct,  and  the 
duct  behind  the  obstruction  was  dilated  into  a  cyst. 

Kolliker,  Bernard,  and  Birkett  claim  that  Rivini's  duct  is  as  often 
the  seat  of  retention -cysts  as  Wharton's  duct.  The  writer,  in  several 
cases  of  dilatation  of  Wharton's  duct  to  the  size  of  a  walnut,  has  not 
only  discovered  its  orifice  upon  the  wall  of  the  cyst,  but  by  pressure 
has  been  able  to  empty  the  cyst  through  the  constricted  orifice.  In 
many  cases  of  ranula  the  outlet  of  the  duct  is  not  completely  closed, 
but  is  contracted.  Stenosis  and  cicatricial  obliteration  of  Wharton's 
and  Rivini's  ducts  are  caused  by  inflammation  and  cicatricial  con- 
traction, producing  incomplete  or  complete  obstruction  and  retention 
of  saliva,  which  at  first  constitutes  the  contents  of  the  cyst,  but  which 
undergoes  speedy  chemical  changes. 

A  retention -cyst  of  the  ducts  of  the  salivary  glands  appea<-« 
ically  as  a  cyst  with  very  thin  walls  and  with  mucous  conte 
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in  the  long  axis  of  the  tonyue : 
■  with  the  free  movements  of  the 
■pear  as  a  swelling  of  considerable 

ision  is  the  surest  and  shortest  way 

cannot  be  enucleated,  as  the  cyst- 

firmly  attached.     Excision   is  not 

>nd  method  of  treatment  is  the  one 

consists  in  excision  of  a  large  part 

avity  is  packed  with  iodoform  gauze 

iicision.     The  gauze  packing  should 

^'ins  of  the  wound  have  healed,  thus 

outlet  for  the  duct. 
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||lENOMA,  153 

.'75 

^Jiutory  and  pathology,  153 

in  animilt,  58 
"of  digative  tract,  157 
mt-Dl  FkUopian  tubes,  1 61 
^^  of  kidney,  175 

nf  ladiiyiiud  gland,  172 

of  liver,  173 

of  nunnmiiTy  gland,  167 

of  naial  cavities,  159 

of  ovaries,  161 

of  parotid  gland,  172 

of  prostate  gland,  171 

of  skin,  157 

of  testicle.  171 

of  thyroid  gland,  163 

of  uienis  and  its  a|q>endages,  159 

prugnosis,  176 

sebaceum,  157 

sudoriparum,  157 

ireatinent.  176 
Akidopeirasly,  9  3 
Anastomosis,  intestinal,  339 
Angioma.  44S 

anuomicnl  varieties,  451 

complications,  451 

delinition,  448 

histogenesis,  449 

histology,  449 

inlracraoial.  462 

of  bonu,  461 

of  deep  connective  tinue,  459 

of  iaiynx,  464 

of  liver,  461 

of  mammary  gland,  463 

of  muscles,  463 

of  skin  and  mucous  membranes,  45S 

of  tongue,  463 

prognosis,  456 

symptoms  and  diagnosis,  456 

treat  menl.  456 
Angio-lHrcomn.  451 


Animals,  tumors  in,  57 
Apostoli's  uterine  electrode,  506 
Atheroma,  deep-seated,  183 

Blepharoplastv,  286 
Blood-corpusciM,  immigration  of,  into  paren- 
chyma of  tumor,  1 1 1 
Branchial  cysts.     See  Cyi/i. 
Bronchocele,  162 

CARCtNOMA,   203 

cylindrical-celled.  314, 152 
definition,  303 
diagnosis,  356 
etiolf^,  331 

age,  234 

climate.  336 

diet,  335 

heredity,  332 

mental  depression,  336 

microbes,  339 

prolonged  irritation  and  inflimniation,  Z36 

traumatism,  333 

tuberculosis,  136 
factors  in  the  production  of,  86 
general  infection,  325 
glandular,  215,  253 
histogenesis,  20S 
histotf^,  212 
local  (titfusion,  316 
malignancy,  315 
of  bladder,  373 
of  cervix  uteri,  supriTiginal  ampntalion  br, 

364 
of  external  female  genital  organs,  370 
of  eye,  371 
of  face,  281 

diagnosis,  383 

operative  treatment.  286 
of  interna]  organs,  <)iagno<ii»,  263 
of  intestines,  335 

cnterectomy  for,  337 

enterostomy  for,  337 

intestinal  anastomosis  for,  339 
Til 
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Cweinomo  of  iniestiDcs,  operaliTe  Iresiraent 

of,  337 
ot  kidney,  374 

ncplirectomjr  for,  576 
of  lip.  zSo 

dinicol  cpurac,  a  80 

iliagDosis,  2S1 

operolivc  irealroenl,  283 
of  liver,  345 
of  mamniiirj'  Eland,  303 

uci  mills  van  Ely,  305 

eliolojff ,  307 

proi^nuaia,  315 

symptoms  and  diagnosis,  308 

irealmcni,  317 

ratiical  o|ieralions,  317 
cf  moutb,  2^9 

radical  operaLtons  for,  291 
of  nose,  operative  mjolment,  aS/ 
of  tEMjpliagiis,  323 

diagnosis  uf.  differenlial,  324 

gsstroslomy  fur,  323 
of  ovary,  350 
of  pnruliil  gland,  29S 

cilirpaliijn  for,  30 1 
of  penis,  347 

ampnlation  of  penis  for,  349 

of  reciuin,  339 

extirpation  of  rectum  for,  343 
palliative  opera  lions,  342 
symptoms  and  diagnosis,  341 

of  skin,  275 

degeneration  of  tumor. [issue,  280 

hislolniiical  slruclurc,  275 

regional  inrection,  179 
of  slomacli.  326 

gastro-ciilerosloiiiy  for,  332 

py)orecloniy  for,  328 

Ireatineni.  32S 
of  testicle,  346 
of  thyroid  gland,  300 
of  tongue,  292 

radical  i^peralions  fiir,  294 
of  tonsil,  291 

operative  trealmeiil  of,  29I 
t>X  urerhra,  373 
of  uterus.  _155 

elioloRv,  359 

histogenesis  and  histology,  353 

symptoms  and  diagnosis,  360 

vaginal  hysterectomy  for.  366 
origin  and  nature,  204 


Carcinoma,  palUulc^ 
j^rognosis,  264 
regional  infection, 
secondary,  growtl 
local  infection  1 
squamous-cellcd, 
irealmenl,  266 
palliative  opera 
radn:al  operatic 
alceraling,  diSicu 
Caicinoma-cells,  (tc| 
Carcinosis,  miliary. 
Caustics  ill  ircatmcn 
Ccmenlonics.  446 
Cervix  uteri,  suprai 
carcmuniB.  3 
Charsaignae's  chain 
Cheilopla'ily,  7S6 
Chaleslealonia,  401 
Chondroma.  422 
branch  iogencs,  4; 
definition,  4^^ 
etiology,  436 
histology,  424 
of  Ijone  nlid  Jjer] 
of  cartilage,  428 
of  connective  lisi 
of  )oinl^.  430 
uf  ovary,  432 
of  salivary  gland 
of  testicle,  432 
origin,  421 
progiiofiis,  427 
retrogressive  mel 
fiymplomf,  and  di 
treatment,  428 
Clamps,  iut est in,il  i 
Cnloilomy,  inguina 
Comedo,  666 
Cornu  culaneum,  I 
Cystoma,  17S 
diagnosis.  I  So 
etiology,  180 
of  bone,  20l 
of  liroad  ligame 
of  eye,  199 
of  mnmninry  gli 
of  ovar\',  iSg 
origin,  194 
treatment,  19; 
of  iMirovarium, 
of  testicle,  19S 
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CysCoiDa  of  Ihyroid  gland,  187 

of  vagina,  198 
prognosis,  iSl 
tupogtapby,  181 
Cysls.  ulliiilaic  (urachus),  201 

branchial,  613.     See  also  Teratoma. 

aniiomy  and  embryology,  624 

amispptic  drainage  in  (reatmenl  of,  635 

alheromalous,  638 

classifiCHlioo,  626 

diagnusis,  631 

etiology,  6jo 

extirpation  of,  634 

history,  615 

iodine  injections  in  tnatmeol  of,  633 

mucous,  6zS 

pri^nosis,  631 

serous.  619 

trealment,  6ji 
dermuid,  655.     See  also  Ttratema. 

definition,  636 

histoloioi,  637 
hemato-,  of  branchial  clefts,  639 
mesoblaslic,  186 
mucous,  1 85 
of  corpus  luleum,  195 
of  jaws,  zot 

of  vitello-intesltnai  duct,  I99 
ovarian,  1 89 

relcntion-.      See  Retenttatt-cytlS. 
sebaceous,  666 
Iraumalic  epithelial,  I81 

Deckiuoha  maligna,  612 
Dermoid  cysts.     See  Cysts. 
Desmoid  fibronka,  392 

£cRA!ieuR,  wire,  126 
Embryo,  ditTerenlialion  of  lisiue  in,  23 
germinal  layers  of,  origin  and  disposition, 

25 
Embryonic  tissue  of  posl-nalal  origin,  Irans- 

formation  of,  into  maligmun  tomors,  84 ' 
Enkatarrhophy,  182 
Ealerectomy,  337 
Enterostomy,  337 
Epulis,  sarcomatous,  590 
Eimtosis,  56 
Eiploratory  syringe.  lalae  of,  u  an  aid  in 

diagnosis.  loi 

Fergl'sson's  percntaneoui  ligMure,  125 


Fibto-chondroina,  424 
Fibtomn,  378 

definition,  379 

etiology,  383 

histogenesis  and  histology,  379 

of  abdominal  wall,  391 

of  gums,  399 

of  mammaiy  gland,  396 

of  mucous  surfaces.  3S9 

of  nose,  394 

of  ovary,  397 

of  periosteum  and  bone,  tfa 

of  serous  surfaces,  401 

of  skin,  385 

of  subcutaneous  connective  ttsiue,  390 

of  uterus,  397 

of  vulva,  398 

prqinosis,  384 

lelrograde  metamoqihoses,  381 

sym)4onis  and  diagnosis,  383 

treatment,  385 
Foetus  in  fixlu.  621 
Forceps,  bowed,  369 

intestinal,  330 

Galactocele,  706 

Gastro-enteroslomy,  LQcke'i  operation,  333 

Senn's  operation,  333 

Walfler's  o[)eration,  333 
Glioma,  554 
Gumma  of  liver,  tC4 

Harpoon,  Warteo's,  103 
Hegar'i  forceps,  511 
Hydatids,  Mor^agni'i,  197 
Hydrokolpos,  671 
Hydrometra,  671 
Hydronephrusit,  701 
Hydrops  renam  cysticun,  699 
Hydrosalpinx,  671 

Hyilerectamy,  comptrte  alxlominal,  514 

vaginal,  fiir  carciwima  of  uterus,  },i/\ 

for  myofiliriima  of  ulerui,  JID 

iNCLinio  fictalii,  A21 
Infection,  genernl.  76 

glandular,  Harnntia  n>  a  rauie  of,  Jl 

loci  I,  75 

meanint;  of  wiit'l  ai  applinl  to  tunHin,  74 

regional,  75 

carcinrfTna  ai  a  <aii*r  "f.  J I 
Inflammation,  rffrri  '•(,  fill  tumors,  5> 
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KaRt<^kinkis,  30 

Lym|ih^ngioma  of  l 

^^^^^^1           '  ^^1 

Kuyomilo^i^.  ji 

of  uterus.  477 

^^^^^1 

Keloiil  scar,  388 

prognosis,  473 

^^^^^^1 

ApontaneouA,  386 

regressive  metamc 

^^^^^^1 

Knnut^.  5; 

ayin]iioins  and  dia 

^^^^^^1 

■ 

K'lthrr'ft  (lircclor,  30a 

treatment,  474 

^^^^^1 

.■ 

Koch's  sj'hngc,  118 

Lymphatic  j; lands,  e 

H    ■ 

Roderick's  rusary  iiutinmetit,  124 

Lymphoma,  47  It 
defJnitiun,  478 

^^H 

Lapabci-Hvsterectohv  or  ulerine  iiiyofibn>> 

hinloli^y  and  hist 

^^H 

ma,  514 

retrograde  metami 

^^1 

witli  cxlr3|.wriloiieal  tiealment  of  the  pedi- 

symptoms and  dip 

cle,  5  r6 

treatment,  4S4 

with  inlia-abdomiaal  (realment  of  the  peili- 

Lymplio-sarcoma,  5I 

ck,  514 

^^H 

Laparo-myoiiiecloray,  511 

Macrochilia,  474 

^^H 

L«paroiomy  for  myofibroma  of  ntens,  jto 

Macroglossia,  474 

^^H 

L^jomyonia,  487 

Maisonntuve's  const 

^^M 

hielology  and  hiMoe*"'*'*!  4^7 

Manec's  percutaneoi 

^^H 

Lipoma,  404 

Melano-sarcoma,  54 

^^H 

RDiUoniical  varieties,  405 

of  skin,  576 

^^H 

uborescens,  413 

ttealmenl.  576 

^^H 

delinttion,  404 

Metastajiis  during  Ih 

^^H 

histology,  404 

tumor.  76 

^^^^^^B 

ID  animals,  57 

Microscope,  value  0 

^^^^^^H 

intermuscular,  413 

103 

^^^^^^1 

of  broad  ligament,  4I4 

Microtome,  freciing 

^^^^^H 

of  eye,  414 

Mole,  3S6 

^^^^^^1 

of  eyelids,  411 

Morcellement,  50S 

^^^^^^1 

of  joints,  413 

MyoHbroma,  regress 

^^^^^H 

orinemngeEo(lhebrainuidspiDalcord,4l3 

symptoms  and  dii 

^^^^^^H 

of  pcriosleum,  413 

Myoma.  485 

^^^^^^1 

of  scrotum,  414 

defmition,  4S5 

^^^^^1 

of  sulKutaneous  adipose  tissue,  408 

embryology,  485 

^^^^^^1 

of  lenddti -sheaths,  4I4 

in  animals,  57 

^^^^^^p 

of  vulva,  41 4 

of  alimentary  can 

^^^^^1 

pn^nosis.  407 

of  bladder,  511 

^^^^^^^^^B 

regressive  mciamarpboses,  405 

of  briiad  li^ameni 

^^^^^^H 

submucous,  413 

of  Fallopjan  tube. 

^^^^^^1        iH 

Bubsetou^,  41 1 

of  (esophagus,  51 

^^^^^1        HI 

symptoms  and  diagnosis,  406 

of  pharynx.  5  21 

^^^^^^B                  Ifl 

treatment,  408 

of  rectum,  532 

^^^^^^1          wB 

Lipoianlliama,  41 1 

of  round  li^ameni 

^^^^^^B 

Liver,  carcinoma  of,  345 

of  small  intestine 

^^^^^1 

Lymph  atigtoma.  465 

of  stomach,  511 

^^^^^^1 

1                                anatomical  varieties,  465 

of  iilenis,  493 

^^^^^^1 

:                            definitiin,  465 

etiology,  499 

^^^^^H 

hislolngy  and  histogenesis,  465 

histology  ond  h 

^^^^^^1 

of  lipt,  474 

prognosis,  5^3 

^^^^^^H 

of  neck,  475 

regressive  meta 

^^^^H 

of  subcutaneous  and  iDbmucous  connective 

ayinptom<i  and  1 

m 

1                                    tissue,  477 

Ireolmenl.  504 

i 
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Myoma  of  uteius,  treatmeiit,  complete  abdoiD- 
inal  hysterectomy,  514 

curdling,  505 

elecuolysu,  506 

ergot,  505 

iotrajieiitoneal  enucleation,  513 

lapaiD-hyiiteieclomy,  514,  516 

laparo- myomectomy,  513 

laparolomy,  510 

salpingo-udphorectomy,  510 

vaginal  enucleation,  507 
hyslerectomy,  510 
myomotomy,  508 
prognosis,  493 

regressive  metamorphosei,  491 
symptoms  and  diagnosis,  491 
tie.iimeni,  493 
Myomotomy,  vaginal,  508 
Myxoma,  415 
definilion,  415 
rlioloijy.  417 
histology,  416 
of  glands,  41I 
of  intermuscular  spaces,  41S 
of  middle  ear,  430 
of  nerve -sheaths,  430 
of  nose.  419 
of  skin,  4ltj 
prognosis,  417 

symptom)!  and  diagnosis,  417 
Ircatmenl,  41S 

Kephbectomv,  376 

for  carcinoma  of  kidney,  376 
Ncurolibromala,  multiple,  533 
Neuroma.  5 24 

detinilioD.  524 

embryology,  534 

etiology,  530 

histology  and  histogeneiii,  514 

of  cranial  nerves,  533 

of  lower  extremity,  533 

of  prepuce,  535 

of  spinal  nerves,  533 

of  upper  eilremity,  S33 

of  vulva.  535 

pieiiform,  534 

porosis,  531 

regressive  mclamorphoses,  530 

-vmpioms  and  diagnosis,  S30 

treatment,  531 
Xeiirnmata,  Virchow's  classification  of,  535 


Odontoma,  445 

detinilioa,  445 

Satton's  dastiticalion  of,  445 
OdoDlomes,  compocite,  447 

compound  follicular,  446 

epithelial,  445 

fibrous,  446 

follicular,  445 

in  animals,  57 

radicular,  446 
Oaychogryphosis,  150 
Onychoma,  150 
Onychomycosis,  150 
Osteoma,  434 

anatomical  Tarieties,  437 

at  seat  of  a  fraclnre,  443 

definition,  434 

histogenesis,  435 

histol(^,  435 

in  animals,  57 

of  brain,  44 1 

of  cranial  bones,  438 

of  epiphyses  of  the  long  bono,  443 

of  external  meatus,  441 

of  eye,  444 

of  frontal  sinus,  440 

of  jaws.  441 

of  muscles  and  tendons,  443 

of  otbii,  443 

prognosis.  437 

subungual,  444 

symptoms  and  diagnosis,  437 

treatment,  437 
Ovary,  glandular  cysts  of,  193 

hydrops  of  follicles  of,  194 

pajNllary  growths  of,  193 

pToliferous  cysts  of,  193 

simple  cysts  of,  origiit  of,  193 

Pacquelin  cautery,  1 19 
Papilloma,  137 

diagnosis,  149 

fibrous,  144 

hard,  139 

histolc^  and  pathok^,  137 

of  brain,  149 

of  digestive  tract,  I44 

of  female  organs  of  generation,  146 

of  res|Hratofy  trad,  144 

of  skin,  141 

of  urinary  organs,  145 

pn^nosis,  149 
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hpiHoma,  loft,  139 
lopogrq)hy.  141 
realment.  150 
•UoaukU.  inimrormaiion  or,  into  malignuit 

tumci(»,  (40 
till  |l>Md,  extiipaiioD  oT,  199,  301 
I'l  fbrapt,  508 
oi'i  enndnlor,  507 
ounom*,  556 
dectaaU,  707 
dlocde,  707 

MULA,  707 

nil  region,  lujaigraphy  of,  J76 
nilioD-cyhis.  657 
.•ffinitioc,  6;  7 
ologjr,  6<» 
■tology,  6j8 
rdrokolpti'^,  671 
Iromeiiu.  (171 
Jrou]].iiii>L.  673 
ipenilii  vc-rniiranDU,  674 
le'dutis,  675 
ludoej,  (199 
t/Mtuwin.  703 
of  mamitiary  glands,  706 
of  mucoii.'^  inc-mtirane,  668 
of  ovuj,  665 
of  p«ncr\Ms,  678 
diagnosis,  6S9 
elioloey,  685 

pathol-j^y  and  morbid  inalomy.  684 
progni'iis,  61)4 
Ireslmriii.  boi 
of  salivaiy  nl«"'ls.  707 
of  lebacroiis  glands,  1S4 
of  skin,  4366 
of  teslicle,  704 

Irealmcm,  705 
of  thyroiii  ylaiid,  665 
of  (rachii  md  bronchial  tubes,  674 
prognosii'.  664 

tymptom-.  and  diagnosis,  661 
trealmeni,  664 
Rhabdomy-  iiua.  4S6 
Rhinoplasty.  187-289 
RSntgen  ray&  iii  diagnosis  of  tumots,  102 

SALFINCo-ooruuKECTOMV  for  iDyofibroDia  of 

Uterus,  510 
Sarcoma,  536 


Sarcoma,  alveolar,  553 

beneficial  eflects  vf  ciytipelu  ia,  57} 

capsule  of,  562 
dcfinilion,  J  36 
cndothetiomolDiis,  $54 
etiology,  566 
fucial,  578 
^aDt-ccllcd.  546 
histological  varieties,  547 
hislology  and  hi&tt^ncais,  jjy 
in  animals,  57 
mclasiosis  in.  564 
mixed-cell,  549 
of  bladder,  616 
of  boneE,  ^"Al 

giant-celled  or  myeloid,  5S3 

round  celled,  584 

spindle -celled,  585 

(real  me  Hi,  595 
of  brain  and  iti  envelopn,  616 
of  cmnial  bones,  J87 
of  eye.  616 

of  iiileslinnl  canal,  606 
of  jaivs.  590 
of  liidney,  607 

diagnosis,  607 

ireaiinent,  GoS 
of  long  Iwnes,  596 
of  lower  jaw,  597 
of  lym]ihalic  glnnds,  580 
of  nianiniary  gland,  602 

exctsioit  of,  60J 
of  naso- pharynx.  591 
of  nose,  591 
of  omentum,  607 
of  ovory,  612 
of  prostate,  61 7 
of  salivary  glands,  604 
of  skin,  574 

of  submucous  connective  tissue,  576 
of  testicle,  615 
of  thymus  gland,  604 
of  (ongiie,  606 
of  tonsil,  606 
of  up]>er  Jaw,  598 

excision  of,  599 
of  uterus,  610 
of  vagina,  614 
of  vertebra',  591 

diagnosis,  591 
of  ^nilva,  6t5 
prognosis,  571 
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Sarcoma,  regressive  metamorpbosei,  558 

rouTiil-celleil,  542 

jpi nil k' celled,  544 

cympcoms  >nd  diagnosis,  568 

Irenlmenl,  571 
caustics  in,  571 
pallialive,  574 
Sarcoma-cells,  morphology  of,  541 
Swellings,  inrcclive,  59J 
Syphiloma,  91 
Syringe,  exploraloiy,  Senn's,  100 

Teratoma,  618 
deFinilion,  618 
diagnosis,  640 
of  auricle,  650 
of  eye,  647 
of  face,  644 
of  ovary,  65 1 

clinical  ospecU,  654 
histology  and  histogenesii,  651 
of  palate  and  pharynx,  645 
of  rectum,  649 
of  scalp  and  duta  mater,  646 
of  scrotum,  655 
of  (horax,  64Z 
of  tongue,  647 
of  (runli,  641 
origin,  618 
prognosis,  641 

regressive  metamorpboset-,  639 
treatment,  641 

by  antiseptic  drainage,  635 
by  exiirpation,  634 
Teratomala,  eclogenous,  620 

enili^nous,  6io 
Thyroid-dennoids,  649 
Thyroid  gland,  extirpation  of,  165 
partial,  166 
infective  swelling  of,  163 
lumors  of,  diHcreniial  diagnocis,  164 
Irealmenl.  165 
Tongue,  ampulatioo  of,  for  carcinoma,  294- 

ig8 
Traumatism,  in Huence  of,  in  iransfoniialion  of 

he  nig  n  into  malignant  tumois,  85 
Tumor-cells,  degeneration  of,  amyloid,  45 
colloid,  44 

^"y.  43 

hyaline,  45 
mucoid,  44 
Tumors,  accidental  uleeration  in.  53 


Tumors,  anatomy  of,  34 
and  inSammatoty  swellings,  differences  be- 
tween, 20 
benign  and  malignant,  clinical  aspects  of, 

71 

exciting  causes  effeciing  a  transformation 
into  malignant,  80,  83 
biology  of,  37 
blood-vessels  of,  35 
calcification  ur  creiefaction  of,  47 
capsule  of,  51 
carcinomatous,  location  a  factor  in  deter> 

mining  the  malignancy  of,  III 
caseation  of,  46 
classification  of,  Cohnheim's,  131 

Senn's,  136 

Virchow's,  131 

Williams's,  133 
congenital,  etiology  of,  60 
connection  of,  with  mother-ioU,  97 
definition,  19 
diagnons,  88 

auscultation  and  peicussion  in,  102 

clinical  history  in,  88 

crepitation  in,  id2 

examination  of  patient,  91 
of  tumor,  94 

length  of  lime  tumor  has  existed,  89 

location,  89 

pain,  90 

pulsation,  lOI 

rai^diiy  of  growth,  89 

tactile  examination,  96 

lendemess,  90,  lOI 
effect  of  local  irritation  on,  39 
etiology,  60 

age,  65 

climate,  65 

contagion,  70 

heredity,  61 

inflammation,  69 

irrilalioD,  69 

race,  64 

sex,  67 

social  status.  68 

traumatism,  68 
frequency   of  recurrence  after  eiIJrp«tioD, 

78 
grafting  of  a  malignant  upon  a  benign,  53 
gniwth  of,  38 
hemurrhajje  into,  47 
hisl'igenesii,  13 
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lan,  hittory,  17 
III  animaU.  57 
ft<leiionmU,  58 
cyMic  lumois.  59 
"iHhtliiil  (umors,  57 
xunnlB.  57 
Dyanuto,  57 
odontoines,  57 
osleoiiiata,  57 
^rcomaln.  57 
Icraloin.il.i,  59 
M>initiiUion  in,  51 
.n  pUiits.  55 

inlriniic  icndency  to  destroy  lite,  79 
vniph.itic  vessels  of,  35 
iliKnanl,  74 
ability,  7J 
loiphology,  >S 
.crves  of,  36 

'■lire  JntcrfcTrDCe  in  the  rMatmenl  of, 
III 
Igin  and  nature,  17 
tilic.illon.  47 

Jiiology,  4* 
pioiis,  loS 
wting,  39 
rJical  nptralioiu  for,  contra- in dicBlions  to, 
129 
recurrence  of,  explanmioD  of,  73 
relalion  uf,  lu  niljncrnt  liuues,  40 
relalilc  frequency  of,  in  dillereat  organs,  7 1 


Tunwn,  miitftitce  and  cmsistciice  of,  9! 
Kntoid,  DTI  gin  of,  618 
tKntment,  medk^,  itj 
pnllialive.  129 
surgical,  115 

by  aruUiun.  126 
tiy  cnuleriialion,  119 
with  ■rwnic,  lit 
with  cnuslic  potash,  110 
with  chlciriiie  of  line.  111 
with  chromic  acid.  III 
«itli  nitric  acid.  \3\ 
by  *crasenient  lincaite,  125 
by  cKtiTpniion,  iz6 
by  gal vano-ca list ic  wire,  l>4 
by  gnlvuiD- puncture.  116 
by  injection  of  eiysipelas  loiina.  It8 
by  ligation  of  blood-Teu«U.  116 
by  ligature,  123 

by  parenchymatous  injectjoiu,  ■  1 7 
typical  and  aly|>ical,  209 
ulceration  of,  52 
Tamtir-lis<ine.  jnlhoti^icol  changes  in,  43 

Ulckks,  iponlBneous,  51 

Veiws,  thrombosis  of,  50 

Villous  caicinonia  of  bladder,  371 

Warren's  harpoon,  103 
Xanthoma  of  eyelids,  411 
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^  «■>  1$  teil-illusuallaiii.    Cluth,  f-Ja  "cl. 

«    **    T- csmsivni,  of  Vitnnn.    EilKfd   by  }    Cnauta 

JctltMoh  Mr^li'.'iL  College.  PliUAilctphhn  .  ^iiia« 
I  [iI'lTi,  and  ii;  Icii  IIIUMiaiiuiii.    I.l>il1>,)jvi< 

-    -   ■    p  I  :j-     By  Paor.  DiL.  fKAM  Mi>'6bii.  i>f  Vienna.    dliU 

■  ■■   M  ^WnLia.UnHjry  ^ibiKei>'»  irnlv«f..l(y  aitil  tf<llc*it«  Kn 
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•  1^  •(«.      Br    D<t     II    il.ikt.  af  Znrich       Ediinl   bi    i; 
-      I     J^ii^iMhllaialu^y.    )Effci>..i>    Medial    O'lteei,    PhlUd 
-    ^Bv^.  Hfd    1J&    |i>^B   k>r  1C4I      CLoih.  f.l  OU   bVI 

H  MxciK.of  Vitlm«       tdlltlj  l.l   HCHHI  W    ^I(t1 
.  Jl»;i]«io  Mcdl<=>t  ^ollesc  l'lillid<lpli>>      »j  <u(l. 
"     "      of  [eil.     U  ■llJ.  >j  s^  nfl 
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Alia*  u(  Op*n(iit  aynKolocT. 

Atluol  Piyeblalry. 

Alia*  at  INanac*  ot  the  Gar. 


THE  AMERICAN  TEXT-BOOK  SERIES. 

AN  AMERICAN  TEXT-BOOK  OF  APPLIED  THERAPEUTICS. 

By  43  Distinguished  Practitioners  and  Teachers.  Edited  by  James  C, 
Wilson,  M.0.,  Professor  of  the  Practice  of  Medicine  and  of  Clinical 
Medicine  in  the  Jefferson  Medical  College,  PhlladelphLa.  One  hand- 
some imperial  octavo  volume  of  1316  pages.  Illustrated.  Cloth, 
J7.00  net;  Sheep  or  Half  Morocco,  jS.oo  net.     So/d  by  Subscription. 

"  As  a  work  either  for  study  or  reference  il  wiil  be  of  grenl  vnlqc  to  the  ptoctilioner,  u 
it  i>  virtua1!y  an  exposition  of  sucti  clinicnl  ihecnpeulici  B&  eiperience  lins  tuughi  to  tie  ot 
the  most  value.  Taking  it  -ill  in  ^ill.  no  recent  puhlicuEion  on  llierapcutics  can  lie  compared 
with  this  one  in  prHCtical  VHlue  10  the  worUmg  physician.'' — Chka^Q  Clini.al  Rnnrtii. 

"  The  whole  (ie!il  of  medicitie  has  been  well  covered.  The  work  is  thoroughly  prac- 
licul.snd  while  it  is  intended  for  prnctitioners  and  studenu,  it  i^  u  heller  book  tor  the  general 
practitioner  than  for  the  sludeul.  The  youn^  practilioiiec  especially  will  find  it  extremely 
suggestive  and  helpful.'' — The  Indian  L-ihic!. 

AN  AMERICAN  TEXT-BOOK  OF  THE  DISEASES  OF  CHILDREN, 
Second  Edition,  Revised. 

By  65  Kminenl  Contributors.  Edited  by  Louts  Starr,  M.  D,,  Con- 
sulting Pediatrist  to  the  Maternity  Hospital,  etc.  ;  assisted  by  Thomp- 
son S.  Westcott,  M.  U.,  Attending  Physician  to  the  Dispensary 
for  Diseases  of  Children,  Hospital  of  the  I'niversity  of  I'ennsyl- 
vania.  In  one  handsome  imjterial  octavo  volume  of  1 244  pages, 
profusely  illustrated.  Cloth,  J7.00  net;  Sheep  or  Half  Morocco, 
^8.00  net.     Sold  by  Subscription. 

"This  i&  far  and  away  the  lie&t  teit-hook  on  children's  diseases  ever  published  In  the 
Koglish  Innijuage.  and  is  certainly  the  one  which  is  best  aduplud  10  .American  readers. 
We  congratulate  the  editor  upon  (he  result  of  his  work,  and  heartily  commend  it  to  the 
ntlention  of  every  student  and  practitioner." — Anariian  Joutnat  ef  Ihi  AliJical  Seitnca. 

AN  AMERICAN  TEXT-BOOK  OF  DISEASES  OF  THE  EYE,  EAR. 
NOSE,  AND  THROAT. 

By  58  Prominent  Specialists.  Edited  by  G.  E.  dk  Schweinitz,  M,D  . 
Professor  of  Ophthalmology  in  the  Jefferson  Medical  College.  Phila- 
delphia; and  B.  Alexander  Randall,  M.D.,  Professor  of  Diseases 
of  the  Ear  in  the  University  of  Pennsylvania.  Imperial  octavo,  1251 
pages  ;  766  illustrations,  59  of  them  in  colors.  Cloth,  57.00  net ;  Sheep 
or  Half  Morocco,  ^ii.oo  net.     So/il  6y  Subscription. 

miMbatal  Catalogue  of  the  "American  Text-Books"  teat  free  upoa  appUcatloo. 


Medical  Pablicationa  of  W.  B.  Saunders. 


AN  AMERICAN   TEXT-BOOK   OF  QENITO-URINARY  AND  SKIN 
DISEASES. 

By  47  Kminent  Sjiecialists  and  Teachere.  Edited  by  L.  fiotTO» 
Bani;)«.  M.  I.I.,  Prolcsior  of  Genito-L'rinarv  Surgery.  University  aid 
Bcllevue  Hospilal  Medical  College,  New  York  ;  and  W,  A.  H*mi- 
AWAV,  M,  P.,  I'rol'essor  of  Diseo&t.'s  of  ihe  Skin.  Miasotin  Medind 
College.  Iniperial  oriavo  volume  of  luii  pages,  with  ^00  engnvinp 
and  JO  fiill-jiage  rolofcd  plates.  Clolh.  f  7.00  net ;  Sheep  or  Half 
Morocco,  53.00  net.     Sc/if  by  SuhcriplioH. 

"  rbi«  v<fluiiie  ii  ont  t>{  tilt  itf^t  vpl  ikuciI  of  Ihr  pu^^nA^ker'A  kpti»  uf  *  Aiivriciii  Jttv 
Iloolu.'  The  list  i-r  coiilrittii(<-n  ri;|ircMiils  kii  rtliminliriRiv  amy  al  ul«i(  uiil  tmrndtil 
expsricncc.  TJie  liouk  will  cn-lly  lukc  (lie  [>lwe  in  cuKijiirliciikivcnFH  anil  vitur  ol  ibe 
hslf  da/cn  01  in.iic  cosily  wiitks  mi  llior  lulijctU  which  llAvr   hcrrtotore  been  ncccsuyM 

«  wcU-c.iui)>|:ic(l  library." — .IWc  iori  /Wr.-i'mi.-. 

AN  AMERICAN  TEXT-BOOK  OF  QVNECOLOaV.  MEDICAL  AND 
SURGICAL.     Second  Edition.  Revised. 

fly  10  ol  the  heading  livn?' ologi^ts  of  America.  Edited  by  J,  H. 
Baldv,  M.  D.,  I'rofessor  of  (lyneiologv  in  ilie  Phi  lade  Iphiii  I 'oly  clinic, 
etc.  Hundsomc  imi>erial  octavo  volume  of  71S  pages,  with  jji  lUiis- 
iralions  ill  the  levt,  and  5K  colored  and  half-lone  plates.  Cloth,  J5  00 
Met ;  Sheep  or  Half  Morocco,  57.00  net.     Sti/i/  by  Suhsrhpttett. 

"  It  it  pructicnl  rrom  beginning  lo  end.  Iii  ducrigitioni  of  condilioni,  lis  rcconiixi- 
ilalions  for  Ircalmenl,  and  sbove  all  the  nrcrssaty  technique  of  diffeicnl  opcrMHUu.  ut 
clearly  ami  luliniriiljly  presented.  .  .  .  It  i%  well  up  lo  the  mosl  sdvaoced  rien  of  ibe 
day,  and  emlindi»  nil  Ihe  c&sential  poinli  of  advanced  Ainerican  gynecology.  It  ls<lesliMd 
lo  make  aud  hoUl  a  place  in  gynectJoBical  liieiatute  wbich  will  be  peculiarijr  iu  o«n."— 
Mfiiical  Kccorti,  Nc  w  York. 

AN  AMERICAN  TEXT-BOOK  OF  LEGAL  MEDICINE  AND  TOXI* 
COLOGY. 

Edited  liy  Frederick  Peterson,  M.D.,  Clinical  Professor  of  Menal 
Diseases  in  thi;  Woman's  Medical  College,  New  York;  Chief  of  Cltnic, 
Nervous  Department,  College  of  Physicians  and  Surgeons,  New  York; 
and  Waltkr  S.  Haines,  M.D.,  Professor  of  Chemistry.  PlunoiCj, 
and  Toxicology  in  Rush  Medical  College.  Chicago-     A  Pr/paraHf*. 

AN  AMERICAN  TEXT-BOOK  OF  OBSTETRICS. 

By  15  Eminem  American  Obstetricians,  Edited  by  Richard  C.  No>- 
Ris,  M.D.;  Art  Editor,  Robert  L.  Dickinson,  M.D.  One  handaome 
imperial  oclavo  volume  of  1014  pages,  with  nearly  900  beautiful  colortd 
and  half-lune  illuslratioiis.  Cloth,  57'O0  net ;  Sheep  or  Half  MorotcUi 
5s.  00  nel.     Soiii  by  Subscription. 

"  Pcrmil  me  lo  ^ly  that  yout  American  Teit-Book  uf  Ob^lctrici  !s  ihc  mist  nucni6oett 
medical  work  Ih.ii  I  have  ever  aeen.  I  cfiiiijrBlulale  you  »nd  llmiik  you  Ini  lht(  lUpen)  xirti 
which  alone  i*  suflicienl  tu  place  you  first  in  Ihe  ranks  of  medical  publishers,  " — Al.rXANCH 
J.  C,  SKKNt,  I'mfmor  of  Gyntcoli.'gy  i'h  the  Leng  Island  Collfgr  Mmfxtal,  Bntklyn,  N.  H 

"  This  is  ibe  niD5l  sumpluouily  illustrated  work  on  midwifery  thai  bus  yel  apjieuril  lo 
the  number,  the  encellence,  »rid  the  bc.iuty  of  production  of  the  illnstraiions  ll  (ar  lUiiwo'' 
every  other  booh  upon  the  subject.  This  lenlure  alone  makes  it  a  work  which  i>u  ■nrdio' 
lil'rary  should  omit  to  purchase." — Briiuk  Urihs-il  Journal. 

■'  .\4  i.n  uuthuriiy,  as  a  book  of  reference,  as  H  ■  working  book  '  for  ihe  Sludenl  (if  fW" 
tilioner,  we  commend  it  because  we  lielieie  (here  is  no  belter.'' — Ammrtii  Jimnttl  ^^ 
Mfdical  S.  I'encfs. 

lUuitrated  Otalogue  of  Ihc  "Amctkan  Tut-Books  "  toA  bte  opoo  appliuHon. 
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AN  AMERICAN  TEXT-BOOK  OP  PATHOLOGY. 

Edited  by  John  GuijfeRAS,  M.  D. ,  Professor  of  General  Pathology  and 
of  Morbid  Anatomy  in  the  University  of  FeDnsylvania;  and  David 
KiESMAN,  M.D.,  Demonstrator  of  Pathological  Histology  in  the 
University  of  Pennsylvania.     In  Preparation. 

AN  AMERICAN  TEXT-BOOK  OP  PHYSIOLOGY. 

By  lo  of  the  Leading  Physiolt^ists  of  America.  Edited  by  Williah 
H,  Howell,  Ph.D.,  M.D.,  Professor  of  Physiology  in  the  Johns  Hop- 
kins University,  Baltimore,  Md.  One  handsome  imperial  octavo 
volume  of  1052  pages.  Illustrated.  Cloth,  |6. 00  net;  Sheep  01  Half 
Morocco,  J7.00  Bet.     Sold  by  Subscription. 

"  We  can  commend  it  tnosl  heartily,  not  odI;  (o  all  students  of  phjiiology,  bat  to  cTeiy 
physician  and  patholc^ist,  as  a  valuable  and  comprthetuive  work  of  reference,  vritleD  h<f 
men  who  are  of  eminent  authority  in  their  own  special  subjects." — Lattdsn  Lantet. 

"  To  the  practitiODer  of  medicine  and  to  the  advanced  student  this  volume  conslitnles, 
we  beticTc,  the  be»t  exposition  of  the  present  status  of  the  science  of  physiology  in  the 
English  language." — American  Journal  t/  Iki  Medical  Sciences. 

AN   AMERICAN  TEXT-BOOK  OF  SURGERY.    Thlnl  Edition. 

By  n  Eminent  Professors  of  Surgery.     Edited  by  William  W.  Keen, 
M.D.,  LL.D.,andJ.  William  White,  M.D  ,  Ph.D.      Handsome  im- 
perial octavo  volume  of  1230  pages,  with  496  wood-cuts  in  the  text, 
and  37  colored  and  half-tone  plates.     Thoroughly  revised  and  enlarged, 
with  a  section  devoted  to  "  'llie  Use  of  the  Rontgen  Rays  in  Surgery." 
Cloth,  S700  net;  Sheep  or  Half  Morocco,  $8.00  net. 
"Personally,  I  should  not  mind  it  being  called  THETkxt-Book  (instead  of  A  Text- 
Book},  for  I  know  of  no  single  volume  which  contains  so  readable  and  complete  an  account 
of  the  science  and  ail  of  Suiger^  as  this  does." — EnuuND  Owen,  F.R.C.5.,  Member  0/ 
the  Board  of  Examinm  of  the  Rsyat  College  0/  Surgeons,  England. 

"  If  this  teit-book  is  >  fair  reflex  of  the  present  position  of  American  surgery,  we  mull 
•dmit  it  is  of  a  Tccy  high  order  of  merit,  and  that  English  sorgeons  will  liave  (o  look  ver} 
carefully  (o  their  laurels  if  they  are  to  preserve  a  position  in  the  van  of  surgical  practice." — 
iMtden  Lancet, 

AN  AMERICAN  TEXT-BOOK  OF  THE  THEORY  AND  PRACTICE 
OF  MEDICINE. 

By  12  Distinguished  American  Practitioners.  Edited  by  William 
Pepper,  M.D.,  LL.D.,  Professor  of  the  Theory  and  Practice  of  Medi- 
cine and  of  Clinical  Medicine  in  the  University  of  Pennsylvania.  Two 
handsome  imperial  octavo  volumes  of  about  1000  pages  each.  Illtis- 
trated.  Prices  per  volume:  Cloth,  {5.00  net ;  Shecpor  Half  Morocco, 
f  6.00  net.     Sold  by  Subscription. 

"  I  am  quite  sure  it  will  commend  itself  both  to  practitioners  and  students  of  medicine, 
and  become  one  of  our  most  popular  text-books." — Alfred  Loomis,  M.D.,  LL.D.,  Fro- 
feaor  of  Pathology  and  Practice  of  Medicine,  University  of  the  City  of  Nnu  York. 

"  We  reviewed  (he  titsl  volume  of  Ibis  work,  and  said  ;  '  It  is  undoubtedly  one  of  the 
bett  text-books  on  the  praclice  of  medicine  which  we  possess.'  A  consideration  of  the 
(econd  and  last  volume  leads  us  to  modify  that  verdict  and  to  say  thai  the  completed  work 
Is  in  our  opinion  the  icit  of  its  kind  it  has  ever  been  our  fortune  to  see." — AifTC  Yuri  Medicai 
ftmrnat. 

QliMtnitcd  Catalogue  of  the  "American  Text-Books"  sent  bee  upon  appllcalioo. 


^--s-  --f  W.  B.  Saanders. 


AN  ;^  u  DICING  AND  SUROERV. 

.imI  AutliociUlive  Opinion  in  ill 

.^iwn  (torn  journals,  Diono^Tij.li^. 

-.^Ticv)  and    J'~orei^  autllu^^  ind 

•ta)[«t,  with  cHucol  editorial  roui 

MOU  and  leathers,  under  the  gtn«»l 

I  m.  MI).     One  handsome  impeiiil 

.■Ji^cs.      Uniform    in  style,  mm,  wd 

i  ii-rirnn   'I'rxt-Book"   Scries.     Cloii, 

.K  K  io  Del.     Si'/J  by  SuhicripiiQn. 

^-^mi^  M>n — itic  rcscnirli  (nd  imlustry  of  ihr  ili^- 
^iJ  ^A  rnlifetnl  jn  ]}tr  actvIcc  of  ihc  VraJ'h'<')k.nr  \he 
^amm  lo  r>rry  ilqaiiliueiit  of  HicnCF  <li>t  hi>i  bat 
•  math  miiic  than  a  mt-rc  cc-mpililioii  vl  ilniiMU. 
"mml  •ml  obit  foiUiilmifir*.  iJir  renin  hu  iht 
■^m  tail  cljuBlii'ms  iitcioyiIIn):  Irnmsiua 

i^    ^  ■  bi  tCTCial   rugiccu  muir  useful  thta  the  (uBosi 

i^'   ' 

r  MEDICAL  DICTIONARY. 

jiJ  I  i'fiktl  Dictionary,  page  lo.] 

^,7^ra  OP  MEOICINB.     Third  Revised  Edition. 
.^^  d  Ito  Practice  of  Medicine,     itv  James  M,  Am>kk.<s 
'  ,  t^fessor  of  the  Practice  of  Medicine  and  of 

^ ,^,...,  .\U»lico-Chirurgical  College,  Philadelphia.     In  om 

volume  of  ijqi    pages,  fully  iUustralcd.     Cloth, 

V    SMpO'K''f  Morocco,  {6.50  net. 

,^^K  Wa^f-otclsc*  coniprrhcnjivc,  ihorough,  and  nplodMc.  Il  bi 
^  0«t  ibn  Am,  il  is  >  credit  U>  Ihe  prorcEsiuu  uf  I'hiliclFlphii — to  vl" 
^ /*«*IWflf''l'^^f'''''  tf  Mi'iinMi  Bit  J  Clinual  .\fcU<litt,Jtfmm 

CS  OB^FCTRICS.     Fourth  Edition,  Revised. 

By  W,  Easterly  Ashton.  M.D.,  ?»■ 

Medico-Chirurgical  College,  Philadelphii. 

illustrations.     Cloth, ^i. 00;  interleaved 

waotw.  |i  -S- 

^«  Sammitn'  Question- Compendi,  page  31.] 

-^^  B»CTOM0U)GV.     Third  Edition,  Revised. 

^ggf^^itH  BacterioloKy  ;  a  Concise  and  Systematic  Iniroductinn 

^  <wi.S  ot  Microorganisms,      By  M.  V.  Bali.,  M.D..  Bacleiiol- 

^^  W  JL  \itraey    llosjiital,   i'hiladeljihia.  etc.     Crown  octavo.  :iS 

^^;  ia  rniaca£ions,  some  in  colors,  and  5  plates.     Cloth,  fi.oo; 

inr  nocn,  f  1.15. 

pee  Jli^Mifr/'  Question- CompeiuU,  pajje  ai,] 

rc«n  remlilynlplnifi  ■  knowIrrlEt  of  the  subjetl  frnm  if«™«I 
1  wc  cleot  mid  MiUsfatlorj." — Mrdiial  Jiiii'rii,  Nfw  Y<aV 


■•Mot 


Medical  Pablicatioas  of  W,  B.  Saunders, 


BASTINS  BOTANY, 

Laboratory  Exercises  in  Botany.     By  Edson  S.  Bastin,  M.A., 

lale  Professor  of  Materia  Medica  and  Hotany,  I'hilatielphia  College  of 
Pharmacy,    Octavo  volume  of  536  pages,  with  87  plaies.    Cloth,  82-50. 

"  It  U  Dnqueslionably  ihe  best  lexl-lwoli:  on  the  autject  thai  hti  vet  nppeared.  The 
totk  is  eminciilly  a  prnctical  one.  We  tegaid  the  issuance  of  ihi*  IttioIi  as  an  iiiipoitant 
cvrnt  in  tbe  liisiorv  of  plinrmactutical  teaching  in  ihis  country,  '^nd  predict  f^jr  IL  ao  un<tuaU- 
fied  suctesh." — J/iimiii  HtfDrl  la  ihi  PhUjdilphia  CDllfi^t  cf  Pharmacy. 

"  There  ji  nn  wnrk  like  it  in  Lhe  phannaceiLlicol  or  boianical  [iteraturr  of  thii  tioantrff 
■nd  we  predict  for  il  it  wide  ciiculslion." — Aaitri/an  Journal  ef  P/ui''«ui<y. 

BECK-S  SURGICAL  ASEPSIS. 

A  Manual  of  Surgical  Asepsis.     By  Carl  Beck,  M.D.  ,  Surgeon  to 

St.  Mark's  Hospital  and  the  New  York  German  Poliklinik,  etc.  306 
pages;  65  text-illustrations,  and  u  full-page  plalcs.     Cloth,  $1.25  net. 

"  An  excellent  exposilicin  of  the  ■  very  IbIcsI  '  in  the  Irealmenl  of  wounds  as  piartUed 
by  leading  Ijeioian  and  American  surgeons," — Birmingliam  (Eng,)  MiJhal  Kft'ifio. 

^*  This  Utile  volume  am  h^  recommended  I0  any  wiio  ore  desirous  of  learning  tlic  detuli 
of  ase]jsis  in  iurgcty.  for  it  will  serve  an  a  liublworihy  guiJc." — LonJon  Latutl. 

BOISLINIERE'S  OBSTETRIC  ACCIDENTS,  EMERGENCIES.  AND 
OPERATIONS. 
Obstetric  Accidents,  Emergencies,  and  Operations.     By  L.  Ch. 

BoiSLiNiF.RE,  M.Lj,,  late  Kiiieritus  I'rufessor  of  Obstetrics,  St.  Louis 
Medical  College.    381  pages,  handsomely  illustrated.    Cloth,  J^-oo  net, 

■'  It  ia  clearly  and  concisely  irriTlen,  and  is  evidently  the  work  of  a  leachet  and  pruti- 
tiotwr  of  laige  experience." — Brilbk  Medical  Journal. 

"  A  manual  so  useful  to  the  student  or  the  general  practitioner  hiu  not  been  broughl  to 
our  notice  in  a  long  time.      The  lield  embnced  in  the  title  ii  covered  in  a  terse,  iaieroling 

way." —  Valt  Mtitiial Jt-uriui!. 

BROCKWAY-S  MEDICAL  PHYSICS.     Second  Edition,  Revised. 
Essentials  of  Medical   Physics.     By  Fred  J.  Hrolkway,  M.D., 
Assistant  Demonstrator  of  Anatomy  in  the  College  of  Physician.s  and 
Surgeons,  New  York.     Crown  octavo,  330  pagts ;  155  fine  illustrations. 
Cloth,  Ji.oo  net  ;  interleaved  for  notes,  Si. 25  net. 

[See  Saunden'  Question- Comjends,  jiage  Ji.] 

"The  student  who  is  irell  verspd  in  theie  pages  will  certainly  prove  quntilied  to  c^nn- 
erehend  wiLh  case  and  |)leoiurc  the  great  mojorily  of  questions  involving  physical  principle! 
likely  lo  be  met  with  in  bis  medical  studies." — American  PracHtionir  and  Nnvi. 

"  We  know  of  no  manual  that  affonls  the  medical  sludcnt  a  better  or  more  concisa 
upositi'tii  of  phv^ics,  and  the  Uiok  may  be  commended  ns  a  most  sati^f^niry  preaeniatioD 
of  those  iS5i;ntials  that  are  requisite  in  a  course  in  metlitine," — Xcw  York  Mtxlic^l  J.mntaU 

••  Il  conlnins  all  thnt  one  need  know  oa  Ibc  subject,  h  well  written,  and  is  copioullf 
illuslralej." — Mrdka!  JitcoeJ,   New  York. 

BURR  ON  NERVOUS  DISEASES. 

A  Manual  of  Nervous  Diseases,  By  CitARi.Es  W.  Burk,  M.D., 
Clinical  Professor  of  Nervous  Diseases,  Medico- C hi rtirg^i ml  College, 
Philadelphia  ;  Pathologist  to  tlie  Orthopedic  Hospital  and  Infirmary 
for  Nervous  Diseases ;  Visiting  Physician  to  St.  Joseph's  Hospital,  etc 
In  Pr^J'iirafinn. 
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BUTLER'S  MATERIA  MEDICA,  THERAPEUTICS,  AND  PHAR- 
MACOLOQY.  Third  Edition,  Revised. 
A  Text-Book  of  Materia  Medlca,  Therapeutics,  and  PharnuH 
coiogy.  By  George  F.  Butler,  Ph.G.,  M.D.,  Professor  of  Materia 
Medica  and  of  Clinical  Medicine  in  the  College  of  Physicians  and 
Surgeons,  Chicago;  Professor  of  Materia  Medica  and  Therapeutics, 
Northwestern  University,  Woman's  Medica!  School,  etc.  Octavo,  874 
pages,  illustrated.     Cloth,  J4.00  net;   Sheep,  ^5. 00  net. 

"  Taken  ai  a  whole,  the  book  may  fairly  be  considered  as  one  of  the  most  satisfactoy 
of  any  single-volume  works  on  materia  medica  in  ibe  market." — J/mmal  of  fhe  Amtricam 
Medical  AiiofiatioH. 

CBRNA  ON  THE  NEWER  REMEDIES.  Second  Edition,  Revised. 
Notes  on  the  Newer  Remedies,  their  Therapeutic  Applications 
and  Modes  of  Administration.  By  David  Cerna,  M.D.,  Ph.D., 
formerly  Demonstrator  of  and  Lecturer  on  Experimental  Therapeutics 
in  the  University  of  Pennsylvania;  Demonstrator  of  Physiology  in  the 
Medical  Department  of  the  University  of  Texas.  Rewritten  and 
greatly  enlarged.     Post-octavo,  253  pages.     Cloth,  f  1.25. 

"The  appearance  of  this  new  edition  of  Dc.  Cema's  very  roluable  vork  shows  that  it 
b  properly  appreciated.  Tlie  tiook  ought  lo  be  in  the  possession  of  eveTj  praclisiDg  pbyii- 
Cian . " — New  York  ilidica! Journal. 

CHAPIN  ON  INSANITY. 

A  Compendium  of  Insanity.     By  John  6.  Chapin,  M.D.,  LL.D., 

Physician-in-Chief,  Pennsylvania  Hospital  for  the  Insane;  late  Physi- 
cian-Superintendent of  the  Willard  State  Hospital,  New  York;  Hon- 
orary Member  of  the  Medico -Psychological  Society  of  Great  Briiaio, 
of  the  Society  of  Mental  Medicine  of  Belgium.  i2mo,  234  pages, 
illustrated.     Cloth,  S'—S  net. 

"  Thi;  irraetica.1  parts  of  Dr.  Chapin's  book  are  what  oonstilulc  ilft  di'iliiiclive  mtrit.  We 
desiri:  cspi^Lully  tu  call  attttiii.m  tu  ilie  fati  tli;il  iin  llic  Mibjca  of  therapemits  of  insanity 
Ihf  work  IS  rscecilinuly  v;ilualilu.  ll  i»  not  a  made  book,  liul  a  ^enuinu  CLindtu'ed  thesis, 
wliicli  ha-^  all  Tlir  v.tIiii:  of  ripe  o|]Lnioii  and  ail  the  i:harin  of  a  vigorous  and  naiural  ^tx'le."^ 
PkiluUilfthia  Mi^du'il  J^'Ui'iuiL 

CHAPMAN'S   MEDICAL   JURISPRUDENCE    AND    TOXICOLOGY. 
Second  Edition,  Revised. 
Medical  Jurisprudence  and  Toxicology.     By  Henrv  C.  Chapman, 

M.D.,  Professor  <:>{  Institutes  of  Medicine  and  Medical  Jurisprudence 
in  the  Jeffereon  Medical  (.ollege  of  Philadelphia.  254  pages,  with  55 
illustrations  and  3  full-page  phUfs  in  colors.     Cloth,  51.50  net. 

"The  be^l  book  of  its  cIa^s  for  the  undergraduate  that  we  know  of." — Nrm  York 
MtJieal  T'cnei. 

CHURCH  AND  PETERSON'S  NERVOUS  AND  MENTAL  DISEASES. 

Nervous  and  Mental  Diseases.  By  .\KCHm.\r.!)  Church,  M.  D., 
ProlV^^or  ol'  .Meiit;ii  lJi:.i.-LiM.'s  ami  Medical  Jtiri>prudence  in  the  North- 
western t-'nivLTMly  Mudital  Stlioul,  Chkajio:  and  Fruderh.k  I'etrr- 
PON.  M.  n.,  Cliiiiral  I'roiV>Mir  ot"  Mental  Diseases,  Woin.in's  Medical 
College,  N.  \ .\  ("hieriil  Clinie.  NtTunis  Dept.,  College  of  Physi- 
cians and  Surgeons,  N.  Y.  Ilnndsnme  octavo  volume  of  843  P'''KCs, 
profusely  ilhi^tratot;.     Cloili,  H-oo  net;   Half  Morocco,  J6.00  net. 
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CLARKSON'S  HISTOLOGY. 

A  Text-Book   of    Histology,   Descriptive  and    Practical.      By 

Arthur  Clarkson,  M.B.,  CM.  Edin.,  formerly  Demonstrator  of 
Physiology  in  the  Owen's  College,  Manchester;  late  Demonstrator  of 
Physiology  in  Yorkshire  College,  Leeds.  Large  octavo,  554  pages; 
ii  engravings  in  the  text,  and  174  beautifully  colored  original  illustra- 
tions.     Cloth,  strongly  bound,  $4.00  net. 

"The  work  musl  be  considered  a  valuable  addition  to  the  lisl  of  available  text-books, 
■nd  is  to  be  highly  recommended." — JVtw  Yari  M/iHcal  Journal. 

"  This  is  one  of  the  best  works  for  students  we  have  ever  noticed.  We  predict  that  the 
book  will  attain  a  well -deserved  popularity  among  our  students. "—Ciifai'o  yVri//™/ .ff^errfcr. 

CLlJHATOLOaV. 

Transactions  of  the  Eighth  Annual  Meeting  of  the  American 
Climatological  Association,  held  in  Washington,  September  22-25, 
1891.  Forming  a  handsome  octavo  volume  of  276  pages,  uniform  with 
remainder  of  series.     (A  limited  quantity  only.)     Cloth,  J1.50. 

COHEN  AND  GSHNER'S  DIAGNOSIS. 

Essentials  of  Diagnosis.  By  Solomon  Solis-Cohen,  M.D.,  Pro- 
fessor of  Clinical  Medicine  and  Applied  Therapeutics  in  the  Philadel- 
phia Polyclinic;  and  Augustus  A.  Eshner,  M.D.,  Professor  of  Clinical 
Medicine  in  the  Philadelphia  Polyclinic.  Post-octavo,  382  pages;  55 
illustrations.     Cloth,  ft. 50  net. 

[See  Saunders'  Question- Compends,  page  ai.] 

"We  can  heartily  commend  the  book  to  all  those  who  cotitemptate  purchasing  a  'com- 
pend.'  It  is  modern  and  complete,  and  will  give  more  satisfaction  than  many  other  works 
which  are  perhaps  too  prolix  as  well  as  behind  the  limes." — Midical  Review,  Kt.  I.J)uis. 

CORWIN'S  PHYSICAL  DIAGNOSIS.     Third  Edition,  Revised. 

Essentials  of  Physical  Diagnosis  of  the  Thorax.     By  Arthur 

M.  CoRWiN,  A.M.,  M. D.,  Demonstrator  of  Physical  Diagnosis  in  Rush 
Medical  College,  Chicago ;  Attending  Physician  to  Central  Free  Dis- 
pensary, Department  of  Rhinology,  Laryngology,  and  Diseases  of  the 
Chest,  Chicago.   219  pages,  illustrated.  Cloth,  flexible  covers,  $1.25  net. 

"  It  is  excellent.  The  student  who  shall  use  it  as  his  guide  to  the  careful  study  of 
physical  exploration  upon  normal  and  abnormal  subjects  can  scarcely  fail  to  acquire  ■  good 
working  knowledge  of  the  subject." — Philadilphia  Polyclinic. 

"A  most  excellent  little  work.  It  brightens  the  memory  of  the  differential  diagnostic 
signs,  and  it  arranges  orderly  and  in  sequence  the  various  objective  phenomena  to  logical 
solution  of  a  careful  diagnosis." — Journal  of  Neriiaui  and  Mfitlat  £>iseasis. 

CRAOIN'S  OYN/ECOLOaV.     Fourth  Edition,  Revised. 

Essentials  of  Oyniecology.  By  Edwin  B.  Crauin,  M.  D.,  Lecturer 
in  Obstetrics,  College  of  Physicians  and  Surgeons,  New  York.  Crown 
octavo,  200  pages;  6z  illustrationa.  Cloth,  fi. 00;  interleaved  for  notes, 
11.25. 

\See  Saunders'  Question- Compends,  page  ai.J 

"  A  handy  volume,  and  a  distinct  impruvemeDt  «a  ftwlBif '  """'i^Bih  in  sencrai.  No 
■■tbor  who  was  not  himself  a  practical  gynecologiM  conld  ^nl's  Deeds 

•o  tbotonghly  as  Dr.  Cragin  has  done." — Mtditml  Jtter 


CROOKSHANKS  BACTERHH^OOV.     Fourth  Edition.  Revised. 
A  Text-Rook  of  Bacteriology.     By  liDOAR  M.  Ckook-mmnk.  M.B,, 
Professor  of  Comparative  Pailiology  and  Bacteriology,  King's  Colltp:, 
London.     (Octavo  volume  of  700  [jages,  with  873  engraving's  »nd  ij 
original  colored  plates.     Cioih.  J6. 50  net;  H.ilf  Morocco,  Sl-i"'^- 

••  T(i  Ihr  lUiilciil  wbo  wishes  Ici  olilain  n  gootl  r/ium/  of  nchal  has  been  ilmic  in  laclrn- 
olof^i  ut  wlio  wisho  uii  actumii:  nccmiui  <if  tlic  v»riuu«  nicihojs  nf  icwwth,  llie  lai  m»f 
be  rduniuie^ridcil  U'llh  conliiJtncc  thai  he  will  tiad  iheit  what  ht  rojiiircf/' — ArHj^H  /^nd. 

Da  COSTA'S  SURGERY.  Second  Ed..  Revised  and  Qreatly  Enlaried. 
Modern  Surgery,  General  and  Operative.  Ily  Jokn  Chalmhks 
DaCosta,  H.D.,  Clinical  Professor  ol"  Surgery.  Jefferson  Mdiwl 
College,  Philadelphia;  Surgeon  to  the  Philadelphia  Hospital,  dc, 
Handsome  octavo  volume  of  goo  pages,  profusely  illustrated.  C'loih. 
J4.00  net;  Half  Morocco,  fs-oo  net. 

"  We  know  of  no  small  nork  on  surgrn  in  the  English  luigtltge  whirh  (o  WfII  fulfil 
the  requiremrnts  iil  ihc  nimiedi  sluJent." — MiJi.oCkiruri;i.a!  Janrnai,  ItDstol,  Kiigl«nJ. 

DE  SCHWEINITZ  ON  DISEASES  OF  THE  EYE.      TTiIrd  Edition. 
Revised. 
Diseases  of  the  Eye.     A  Handbook  of  Ophthalmic   Practice- 

By  G.  E.  \'V.  ScHWEiNiTZ.  M.H..  Professor  of  0[ihihalnicjlot;y  iii  ih( 
JclTerson  Medical  College.  Philadelphia,  etc.  Handsome  royal  otUvo 
volume  of  O96  pages,  with  156  fine  illustrations  and  »  chioino-lilho- 
graphic  plates.     Cloth,  f4.oonet;  ShecporHalf  Morocco,  Isooort. 

'■  A  clearl)'  wrillcn.  coniprehensivc  manusl.  Ont  wliich  we  can  cnmmend  10  iluto" 
U  1  [dialile  icxlbook.  wrillcii  wilh  nii  evident  knoivledac  "I  Iht  wuits  uf  thoK  "lIcthh 
npoQ  Lbc  fetudy  of  this  tjiecial  l^micli  cif  mcditMtl  science-'' — Bftlnk  Mtiiiciii Jvtif«'\t 

"  A  woric  thai  will  meet  the  tccjuiremenls  not  only  of  ibe  sivciali&t,  bul  oC  die  (mo' 

Kctitioner  in  *  mre  degree.     I  am  lalUfied  ihnl  unu.iuul  success  awaiw  it." — WluU^" 
PfER,  M.ll..  Prefrs'nr  {i/  tkt    Tktfry  and  Practiii  of  Mtdicinr  aitj  C/uiiral  JlfiMti 

DOKLAND'S  DICTIONARY.     Second  Edition.  ReviMd. 

The  American  Pocket  Medical  Dictionary.  Conuining  the  f*")- 
nunciation  and  Definition  of  all  the  principal  words  and  phnisw,  anJn 
large  numlwr  of  useful  tables.  Kditcd  by  W.  A.  Newman  DokwNHi 
M.  D..  .\s.sistani  r>emonstnitoi  of  Obstetrics,  University  of  PentLiylvitii*; 
Fellovi'  of  the  American  .Academy  of  Medicine.  51S  pages  ;  liaDdsomell 
bound  in  full  leather,  limp,  with  gill  edges  and  patent  index.  Pti«> 
Si.oo  net;  with  thumb  index.  5i;5  uel. 

DORLAND'S  OBSTETRICS. 

A  Manual  of  Obstetrics.  By  W.  A.  Newman  Doblanh,  M.D.r 
Assistant  DemoiiMrator  of  Obstetrics.  University  of  Pennsylvanii; 
Instructor  in  Gynecology  in  the  Philadelphia  Polyclinic.  760  pagOl 
163  illustrations  in  the  text,  and  6  full-page  plates.      Cloth,  /1.50  W' 

"  By  far  ihe  best  book  on  ihii  subject  thai  hss  ever  come  to  our  notice." — Amtrv*' 
MtJital  ffniini'. 

"  It  has  tartly  lieen  our  duty  to  rciriew  a  book  which  has  g;iven  ui  more  pieisuK  1" '" 
perusal  and  more  ialisrnctian  in  its  cridclKKl.  It  a  a  veritable  enrydopeilia  of  knvoleill' 
■  gold  mine  o(  pnclital.  concise  ibuoghti." — AinrritaH  Jl/rJiit-Suigicai  BiMtti*. 


FROTHINOHAM-S  GUIDE  FOR  THE  BaCTERIOLOOIST. 

Laborator>-  Quide  for  tbe  Bacteriologist.     By  Lanodon  f^tora* 

INGIIAM.  M-D.V.,  As&iiUni  in  Bactmoiogjr  and  Vrterut  '  -  •!«, 
Sheffield  Scieotj&c  School,  YaJe  Lnivenicy.     Ulustrued.    ^  .  <.-tt. 

■'  t(  IS  ■  oMiTiraMiit  1^  waeftl  link  woA.  «mI  vOI  OMfe  Hhb  itf*r  (^  omUb*  urptw 
niy  for  ut  punluje  m  dw  Mti^  of  bae  wUck  waU  aikcr*fa>  b*  rnwiiiwit  tii  Kiuka^ 
■p  tliF  Tahottt  poiiusijf  icchni^oe  wtlnttrnMl  mooLidjUtd  doiin  la  1b  pm«.  "—.>—■ 
fiM  Mnlur-Siirgi.\tJ  BitHttm. 

OARRIGLES-  DISEASES  OF  WOMEN.  Second  Edition.  Rcvlsvd. 
Diseases  o(  Women,  hy  Hevbv  J.  GAKRicrrs,  A.M..  M.IV,  Ito- 
fessor  of  Gynecology  in  the  New  York  School  of  flinkal  Mc»luiHe; 
Gynecologist  to  St.  Mark's  Hospital  and  to  the  Gemiuii  I>n|<etuuy. 
New  York  City.  etc.  Handsome  octavo  votHtne  of  JJS  [wj^cn.  illiia- 
trated  by  335  engravings  and  colored  pblci.  Cloth,  f4-9o  «*l ; 
Sheep  or  Half  Morocco,  ^5-00  oet. 

"  One  of  ilic  lic~.i  trii-books  for  jiudpnu  an'l  pnfllliunrn  whtcfa  ha>  brro  publkibcil  te 
the  Engliih  language ;  11  is  condensed.  r\au.  anil  cumiTrhnuUv  1'tiP  |irnI»uiHl  InuDloti 
md  gtcat  clitiicai  experience  of  (he  di&tm^i<^e<l  dullinf  (mil  c\prpii»Kin  in  lh«  U»>k  In  ■ 
mmt  Aiirurtve  and  in&tnicitre  fonn-  Young  pracEit^mer^  I0  wTumi  rt|icr>rni~r\I  «~\-it4u)t&itt4 
DUir  001  be  iTiilaUe  will  lind  id  this  Ixwk  mvnlusMr  (tiuiitrl  aint  lifl|>."  —  I'll.tlv  A. 
RuiMV.  M  D.,  LL.D.,  PrtifriicT  ef  OUiu.iI  i^rH'-.J-xr,  Af'j'i,.<!  (.'.'i'xi  ,■/  (Mw, 

OLEASON'S  DISEASES  OP  THE  EAR.     Second  Edition,  Revlwd. 
Essentials  of   Diseases  of  the  Ear.     Ity  K.   I).  Glkamin,  S.H., 
I  M. D. ,    Clinical    Professor   of    Otology,    Mwlito-rhiriirnital    ColleKr, 

I  Philadelphia;  SLitgeon-in-Chargcof  Iho  Nose,  'ITiroat,  and  IJii  l>eiiari- 

I  ment   of  the    Northern    Dispensary,   Pli i lade  1 1  ill i,i.      loS    ]iukc»,  with 

^^       114  illustrajions.     Cloth,  fi.oo;  interleaved  for  iiot«,  fi.  15. 

^H  [See  Saundtrf  Question- CempenJs,  l«ge  3i.] 

^^  ■'  tt  U  ju»t  (be  book  Id  put  into  the  hands  of  a  >ludriil.  and  cannni  Inll  lo  g}\t  lilm  • 
UMful  introduction  lo  nr- affection 3  :  ■KhAe  the  style  ■>(  ijur>liuii  and  amwrr  wlili'h  I ■■■)■>] iWil 
Ihreughout  the  Ixjok  is,  wc  Wlieve,  the  best  Rielliod  of  iin|irr»«lii|(  fiuli  ].fiiiinM''nlH  »ii  ll» 
inilid." — Lh'trpBol  Mtdice-Chirttrgital  Journal. 

OOULD  AND  PVLE'S  CURIOSITIES  OP  MEDICINE. 

Anomalies  and  Curiosities  of  Medicine.  Hv  Gkokc.k  M.  Goiiui, 
M.D.,  and  Walter  L.  PvL.r..  M.D.  An  i-tii:y<  lopeiJic  collection  of 
rare  and  extraordinary  ca.ses  and  of  the  nuist  nlnkitigj  inHLimen  of 
abnormality  in  all  branches  of  Medicine  und  Surgery,  ikiiveil  fnini  an 
exhatistive  research  of  medical  literature  from  iln  origin  to  llic  prrafnt 
day.  abstracted,  clarified,  annotated,  nnd  imlexed.  Iliindiionic  im- 
perial octavo  volume  of  968  |>agu,  with  J95  engraving*  In  the  tent, 
and  II  full-page  plates.  Cloth,  56.00  Ret  ;  Half  Morocco,  f7.ao  not. 
Sold  by  Suhscriptioii. 

"  One  of  the  moht  valuable  conlribuli'iiii  ever  oiailr  (n  iiirdkai  li(«iilui«,  ll  la,  M  far 
as  we  know,  absolutrly  uniiiuc,  ai>H  cveiy  [ii|;e  la  ni  faHnialing  ■■  n  nuvfi.  N<>l  alon*  btr 
Ihe  medical  profession  has  tbit  volume  value ,  it  will  u>«e  at  atmok  of  rvlrrrnc*  f>»  all  who 
aie  interested  in  general  scienlifir,  wK;idrj|[li',  iir  mvilico'lcKal  Input." — llr^nUjiri  Atnliiitt 
JmrKal. 

"This  is  ceilaifily  D  1TL04I  remdikaUl,.  iit^d  iiitcmnng  volumr  ll  ilatiiU  ali^ir  ainr«Ag 
taedicsl  liieralure.  an  animaly  im  niiuinii 1 1*- <  !■>  ili"i  ihrio  I*  nMltlilw  ''i"-  i'  '  l"»hK»  la 
medkal   liletalur?.      It  h  a  l>-iok  lull  nf  ,<                     .  .<»  nt  finl  lu  lit   '•  md  innnirt 

(mU lOtereat  and  sometime!  alinml  humiy  ii  '^ImtmaH  Mt-' ''  tlullilm. 
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QRAFSTROM'S   MECHANO-THERAPV. 

A  Text-Book  ol  Mec  ha  no-Therapy  'Massage  and  Medical  Qyin- 
naslicsj.  Hy  Axtt.  V,  Grafstrum,  H.  Si..  M,  It.,  late  Licuicnaiii  to 
ilic  Kojal  Swedish  Army  ;  late  House  Physician  (.'ily  Hosintiil,  Black- 
well's  Island,  New  York,   iimo,  i39i>agcs.illusinucii.  Cloin, ii.oonei. 

ORIFFITH  ON  THE  BABY.     Second  Edition.  Revised. 

The  Care  of  the  Baby.     Ily  J.  ]'.  Ckcizek  GKtririii,  M.D.,  Cliej. 

i.il  rrotV.s-Mir  oi  Diseases  of  Children,  Umvcrtity  of  I'ennsylvania; 
rhysiiMan  lo  ihe  Children's  Ho.spiial.  Philadeipliia,  etc.  izmo.  404 
pagesi.  with  67  illiistr4lii>tis  jn  Uic  text,  and  5  jiliitcs.      Clotli,  I1-50. 

■■  Hie  Iwtl  book  for  IW  iiii-  iif  llir  young  mollitr  with  wliit'h  >«  »re  stouBinlril 
TTirr*  «ic  very  few  iprncFBl  [imciiiioiiei*  who  coulil  ncM  [««l  ihc  book  througti  *iili  lA'ia- 
ttge," — Anhiiiti  uf  /'tJ'iUriii. 

"Thr  whole  liuok  it  cliaraclnriieil  hy  nue  goud  spnce.  and  Is  eridenllv  altllui  li*i 
masKi  )i«iid.  It  can  Iif  trail  villi  (K'ncfil  not  only  li*  molhcn  liut  by  medical  diulcnli  mil 
by  ■iiy  jitactUliinrn  oho  have  not  bail  liirge  opportuniliet  Tot  iiLaeivIn)'  diililcen." — Amm 

GRIFFITHS  WEIGHT  CHART. 

Infant's  Weight  Chart.  Designed  hy  J.  P.  Ckozer  GRin*!!!!,  M.D., 
Clinical  Professor  of  Diseases  of  Children  in  ihc  University  of  Pen"- 
sylvinia,  etc.     35  charts  in  each  pad.     Per  pad,  50  ccnt&  Del. 

A  rtinvpiuriil  biniik  (or  keeping  nrccoril  iif  llir  child's  wrichl  durin):  Ihe  lint  two^MD 
•f  lirr.  rrliitril  nil  racli  clian  M  a  tiitvc  rciirririiiiiig  >ljr  average  weight  of  k  healthy  bl^l, 
10  (hill  any  dcvialluti  fpira  ilie  nurninl  can  rcodily  be  dcictlnl. 

QROSS,  SAMUEL  D.,  AUTOBIOGRAPHY  OF. 

Autobiography  of  Samuel  D.  Gross,  M.D..  Cmerilus  Profesuror 
Surgery  in  the  JefTerson  Medical  College,  Philadelphia,  wiih  Keini- 
nisccnces  of  His  Times  and  Contemporaries.  Edited  by  his  Son*. 
Samuel  W.  Gkoss,  M.D..  LL.D..  late  Professor  of  Principles  of  Sur- 
gery and  of  Clinical  Surgery  in  the  Jefferson  Medical  College,  ind 
A.  Hallf-r  (Iboss,  A.m..  of  the  Philadelphia  Bar.  Preceded  by » 
Memoir  of  Dr,  Gross,  by  tlie  late  Austin  Flint,  M.D.,  LL.D.  In 
two  handsome  volumes,  each  conlaitiing  over  400  pages,  demy  octavo, 
extra  cloth,  gilt  to[».  with  fine  Frontispiece  engraved  on  steel,  I'ricc 
per  volume,  f  2.50  net. 

"  Dr.  Gross  vm  pi^ihaps  the  au.fsi  emitienl  r\poncnl  nf  medicnl  science  tlial  Anienc* 

"^lill'jcl  pmducrd.     Ilis  AuloUugtaphy,  rtlaled  v  il    ia  wilh  a  fulneits  aud   ('oni[ilciFi>Fii 

■Adotn  lo  be  found  in  iucli  worki,  i»  iin   Intere'ling  and  vbIubMc  lionk.      He  iciiniiiHit* nn 

many  1liing«.  especially,  of  course,  on  medical  men  and  medical  pnct'ce,  in  a  very  inteml' 

ing  vmy." — Tlit  Sfr.'lul-?'.  London,  Englond. 

HAMPTON'S  NURSING.  Second  Edition,  Revised  and  Enlarited. 
Nursing:  Its  Principles  and  Practice.  Ity  isvuEi,  Adams  Ham''- 
TOM,  tindu.ilf  of  iht-  Nl-»-  Vork  Training  School  for  Nurses  aliailird 
to  Bellevue  Hospital;  bte  Superintendent  of  Nu  raw  and  Priivipil  nl 
ihc  Training  School  for  Nurses,  Johns  Hopkins  Hospit.Tl,  Dahiniorc, 
Md.    II  mo,  513  pages,  illustrated.     Cloth,  ji.oo  net. 

"  Seldom  hove  we  perused  n  liooli  ii|>on  Ihe  Hil'ject  llint  1i»a  pven  il»  s-.  m      '  ''" 

u  Ihe  one  bcrnre  us,      W(  would  sliuiicly  Urge  U|>on  ihc  iiieiiilier>  of  out  <<■"«  \ 
need  of  a  Uok  like  thiM,  for  11  will  enable  each  of  ui  to  lieoome  ■  (ralniii);  i>.l.  ...  ■„     '" 
•elf." — Onlarif  AMi'il  Jinn^al. 
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HARE'S  PHYSIOLOQY.  Fourth  Edition,  Revised. 

Essentials  ol  Physiology.  By  H.  A.  Hare,  M.D.,  Professor  of 
Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical  College  of 
Philadel|)hia.  Crown  octavo,  239  pages.  Cloth,  Ji.oo  net;  inter- 
leaved for  notes,  $1.15  net. 

[See  Saunders'  Question- Commends,  page  ai.] 

"The  best  CDndensBlion  of  physiological  knowledjje  we  have  yet  seen." — Mfdical 
Ricard,  New  York. 

HART'S  DIET  IN  SICKNESS  AND  IN  HEALTH. 

Diet  in  Sickness  and  in  Health.  By  Mrs.  Ernest  Hart,  formerly 
Student  of  the  Faculty  of  Medicine  of  Paris  and  of  the  Ixindon  ^hool 
of  Medicine  for  Women ;  with  an  Introduction  by  Sir  Henry 
Thompson,  F.R.C.S.,  M.D,,  London.     220  pages.      Cloth,  ti.50. 

"  We  recommend  it  cordially  (o  the  attention  of  all  practitioners ;  both  lo  ihem  Uld  to 
their  palients  it  may  be  of  the  greatest  service, " — Xcu  York  Mediial  Journal. 

HAYNES'  ANATOiWY. 

A  Manual  of  Anatomy.  By  Irving  S.  Havmes,  M.D.,  Adjunct 
Professor  of  Anatomy  and  Demonstrator  of  Anatomy,  Medical  Depart- 
ment of  the  New  York  University,  etc.  680  pages,  illustrated  with  43 
diagrams  in  the  text,  and  134  full-page  half-tone  illustrations  from 
original  photographs  of  the  author's  dissections.     Cloth,  %t.  50  net. 

"  This  book  is  the  work  of  a  prnclical  instnictor — one  who  knows  by  experience  the 
requirements  of  the  average  student,  and  is  alile  to  meet  these  requirements  in  a  very  satis- 
factory way.      The  book  is  one  (hat  can  be  commended." — MedUal  Record,  New  York. 

HEISLER'S  EMBRYOLOOY. 

A  Text-Book  of  Embryology.  By  John  C.  Heisler,  M.D.,  Pro- 
fessor of  Anatomy  in  the  Medico- Chi nirgical  College,  Philadelphia.  Oc- 
tavo volume  of  405  [>ages,  handsomely  illustrated.    Cloth,  $2.50  net. 

HIRST'S  OBSTETRICS. 

A  Text-Book  of  Obstetrics.     By  Barton   Cooke   Hirst,  M.  D., 

Profes.sor  of  Olistetrjcs  in  the  University  of  Pennsylvania.  Handsome 
octavo  volume  of  848  pages,  with  6i,S  illustration.i,  and  7  colored 
plates.     Cloth,  $5. 00  net;  Sheep  or  Half  Morocco,  $6.00  net. 

"The  illustrations  nre  numerous;  nnd  are  wnrk^  of  ait,  many  of  them  appealing  for  the 
first  lime.  The  arraiicemcnt  of  ihe  subject -miitlcr,  tlic  footnotes,  and  indci  are  iK'yond 
critiei-.m.  .As  a  true  model  of  what  a  modern  texl-liook  on  ohslettlcs  shoubl  be,  we  feel 
justified  in  aflirminj;  that  l>r.  Hirst's  book  is  without  a  rival." — .\>7('  York  Midkal  Rieord. 

HYDE  AND  MONTOOiHERY  ON  SYPHILIS  AND  THE  VENEREAL 
DISEASES. 
Syphilis  and  the  Venereal  Diseases.     By  James  N'evins   Hyde, 

M.D.,  Professor  of  Skin  and  Venereal  Diseases,  and  Frank  H.  Mont- 
GO.MEHV,  M.D.,  Lecturer  on  Dermatology  and  Genito-Urinary  Diseases 
in  Rush  Medical  College,  Chicago,  III.  618  pages,  profusely  illustrated. 
Cloth,  82.50  net. 

**  We  can  commend  thi«  manual  to  the  E^ludenl  a^  a  lietp  to  hioi  in  his  stiKly  of  venereal 
cUseases. " — Livfrpovi  Mediio-Chirur^mi  IvtiriujJ- 

"  The  b«l  stuilenl's  manual  which  has  appeared  on  the  subject." — St.  LoHti  Medicai 
m»d  SHTgUal  Journal. 


JACKSON  AND  QLEASON'S  DISEASES  OF  THE  EVE.  NOSE.  aI 
THROAT.     Si»;on(l   Edition.   Revised. 

Essentials  ol  Refraction  and  Diseases  of  the  Eye.     By  Etiwi 
Jackson.  A.M..  M.D..  Prol"e;s.sor  of  Uiaeasfs  of  the  Kye  in  the  Phfl 
delphia  Polyclinic  anil  College  for  Graduates  in  Medicine ;  and — 
Essentials  ol  Diseases  of  the  Nose  and  Throat.      Hy  K.  Hai.u- 

WIN  G1LAS.0N,  M.D,,  SiirgL'oii-in-Chargf  ol  the  Nose,  Throat,  and 
Ear  Depariment  of  ihc  Noriliern  Uis]>ensary  of  Miiladelphia.  Two 
volumes  in  one.  Crown  octavo.  390  pages;  114  illustrations.  Clotl 
fi.oo;  interleaved  for  notes,  J1.35. 

[Sec  SauiiJers'  QHtstion-Compends,  page  11.] 

"Of  ^*M  Tiluc  to  ihr  bcginnn  in  ahrie  bnncb».    Thr  Buihuntre  Ixxli (■(xblr  1 
and  know  wbal  *  tludeal  hudI  needi." — Mt<ii<at  Rieerd,  New  Vork. 

KEATINQ'S  DICTIONARY.     Second  Edition,  Revised. 

A  New  Pronouncing  Dictionary  of  Medicine,  with  Phoni 
Pronunciation,  Accentuation.  Etymology,  etc.  Bv  John 
Kkatino,  M.U.,  LL.D.,  Fellow  of  the  College  of  Physicians  of  I'hi! 
delphia;  Vice-President  of  the  American  PiEdiairic  Society;  l^ditor 
"Cyclopedia  of  the  Diseases  of  Children,"  etc.;  and  Hf.nkt 
Hamilton,  Author  of  "A  New  Translation  of  Virgil's  <4-;iicid  into 
English  Rhyme,"  clc;  with  the  collaboration  of  J.  Chal^meus  Da- 
Costa,  M.D  .  and  Frederick  A.  P.ackard,  M.D.  With  an  Apiieni 
containing  Tables  of  Bacilli,  Micrococci,  Leucomajnes,  i'loma!: 
Drugs  and  Materials  used  in  .'\ntiseptic  Snrger)- ;  Poisons  and  t 
Antidotes;  Weights  and  Measures;  Thcrmometric  Scales;  New 
Official  and  Unofficial  Drugs,  etc.  One  volume  of  over  800  pagw. 
Prices,  with  Denison's  Patent  Ready- Reference  Index:  Cloth.  J;. 00 
net;  Sheep  or  Half  Morocco.  56.00  net;  Half  Russia.  56.50  nel. 
Without  Patent  Index;  Cloth,  54-oe.  net;  Sheep  or  Half  Morocco, 
55.00  net. 

"  I  Bin  mucb  pleiucd  with  Killing's  Diclionaty-  ""^  'hftD  lal^c  pleuiuc  in  trrummrnd. 
bg  i(  lo  my  cjussps." — IIeNKV  M.  LvMAN,  W.^.,  Pte/tiser  tf  Ihi  PrmitfUi  nmS  Pruiltii 
tf  Mcdtimr.  Rttsh  MtJuat  Collfgr,  CAiiyix".  HI- 

"  1  im  convinced  that  it  will  ht  a  ■'kvj  valuible  adjuni:!  [0  m>'  iludy-luble,  ci>nTmicnl 
In  lilt  and  suOicicnll)'  lull  (or  oidinary  uic." — C.  A.  I.indsuiy,  M.D.,  frvftiiar  tj  tin 
Tkmry  ami  Prailict  of  MtMcim,  Mtdiial  Difi.   Yalt  VmorrHly, 
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KEATCNQ'S    LIFE    INSURANCE. 

How  to  Examine  for  Life  Insurance.  By  John  M.  KtiA-n 
M.D.,  Fellow  of  the  College  of  I'hysicians  of  Philadelphia:  Vice- 
President  of  the  American  i'^diatric  Society;  Ex-Ptesident  of  the 
Association  of  Life  Insurance  Medical  Directors.  Royal  01  t.ivo,  in 
pages  ;  with  two  large  hall'-tone  illustrations,  and  a  plate  prcjKiicii  by 
Dr.  McClellan  Iroiii  .special  disseclions ;  also,  numerous  olJicr  illustra- 
tions.    Cloth,  51.00  net. 

"  Thli  is  by  fat  the  moit  useful  book  which  has  y«i  ippcotcd  on  insumnce  cianiinalton, 
a  subject  tif  growing  inicrcit  and  importance.  Not  (he  Ira.-il  valuable  |.<oiti(in  of  llie  vulomc 
i*  I'lin  1 1.,  which  cunsislB  of  inslniction*  iisned  lo  iheir  etamining  iihysieinns  l>y  iwenLy  tma 
rtprcscnlBlivo  conipapies  of  this  counlry.  If  for  these  alone,  the  book  should  be  at  ihc  i  " 
hand  of  evtxy  physician  imcresled  in  ihis  ^iccial  branch  of  medical  science.'" Tht , 


:een  on  the  surgery  of  typhoid  fever. 

The    Surgical  Complications  and    Sequels  of  Typhoid    Fever. 

By  \Vm.  W.  Kekn,  M.D.,  LL.D.,  Professor  of  the  Principles  of  Sut- 
gery  and  of  Clinical  Surgery,  Jefferson  Medical  College,  Philadelphia  ; 
Corresponding  Member  of  the  Soci^li  de  Chirurgie,  Paris;  Honorary 
Member  of  the  Socittd  Heine  de  Chinirgie,  etc.  Octavo  volume  of 
386  pages,  illustrated.     Cloth,  ^3.00  net. 

"This  h  probably  (he  first  and  only  work  in  ihe  English  languige  that  give?  iht  fcader 
clc4r  iHew  uf  wiml  lypboi-i  fever  really  \i,  and  wbal  it  dues  ^oti  can  do  to  the  human 
[^■'S'Q'S'n.     This  book  should  lie  m  ihc  possession   of  every  mciiital  man  ill  Amenca." — 
I  ^"tf-rifiiH  MfdicoSuTgiidl  Bulletin, 

KEEN'S  OPERATION  BLANK.  Second  Edition,  Revised  Form. 
An  Operation  Blank,  with  Lists  of  Instruments,  etc.  Required 
in  Various  Operations.  Prepared  by  W.  W.  Keen.  M.D.,  LL.D., 
Professor  of  the  Principles  of  Surgery  in  JelTerson  Medical  College, 
Philadelphia.  Price  per  pad,  containing  blanks  for  fifty  operatiorts, 
50  cents  net. 

KYLE  ON  THE  NOSE  AND  THROAT. 

Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kn.E,  M.D., 
Clinical  Professor  of  I^^ryngology  and  Rhinology,  Jefferson  Medical 

College,  Philadelphia;  Consulting  Laryngologist,  Rhinologist,  and 
Otologist,  St.  -Agnts'  Hospital.  Handsome  octavo  volume  of  about 
6jo  pages,  with  over  150  illustrations  and  6  lithographic  plates.  Price, 
Cloth,  ^4.00  net ;   Half  Morocco,  55.00  net. 

LAINE'S  TEMPERATURE  CHART. 

Temperature  Chart.    Prepared  by  D,  T.  Laine,  M-D.    Size  8  x  ii% 

inches.  A  conveniently  arranged  Chart  for  recording  Temperature, 
with  columns  for  daily  amounts  of  Urinary  and  Fecal  Excretions, 
Food,  Remarks,  etc.  On  the  back  of  each  chart  is  given  in  full  the 
method  of  Brand  in  the  treatment  of  Typhoid  Fever.  PricCj  per  pad 
of  25  charts,  50  cents  net. 

"To  the  busy  praclUioaer  Ihii  chart  will  be  found  of  great  vnliie  in  fever  cases,  and 
leipctinlly  for  cases  of  lj[)hoid." — Indian  Laiicti,  CaleuHa. 

[lockwood's  practice  of  medicine. 

A  Manual  of  the  Practice  of  Medicine.  By  Georce  Roe  Lock- 
wood,  M.D.,  Professor  of  Practice  in  the  Woman's  Medical  College 
of  the  New  York  Infirniary,  etc.  935  pages,  with  75  illustrations  in 
the  text,  and  22  full-page  plates.     Cloth,  {Ri-so  net. 

<■  Gives  in  a  most  conci»  maniitr  (he  points  essential  In  Irealnicnt  usually  cniunerBled 
Lia  Qie  most  elaborate  works." — A/aniit/tiurrri  Mfdical Journal. 

LONG'S  SYLLABUS  OF  QYNECOLOOY. 

A  Syllabus  of  Gynecology,  arranged  in  Conformity  with  '■  An 
American  Text-Book  of  Gynecology."  By  J.  VV.  Long,  M.D.. 
Professor  of  Diseases  of  Women  and  Children,  Medical  College  of 
Virginia,  etc.     Cloth,  interleaved,  Ji.oo  net. 

"  The  book  is  certainly  an  admirable  rfsiimf  of  what  every  gyncculopcal  tludenl  and 
practidonet  should  know,  and  will  fitove  of  value  not  only  10  those  who  have  the  '  American 
Teit-Book  of  Gyoecology,'  but  to  others  as  well." — Breailyn  MtUitat  Jturnal, 
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MACDONALD'S  SURGICAL  DIAGNOSIS   \N0  TREATMENT. 

Surgical  Diagnosis  and  Treatment.  Bv  J.  W.  Macuonau).  M.D. 
Edin,,  F.R.C.S..  Kdin..  I'rok-sswr  oT  thi;  Practice  of  Surgery  acid  of 
Clinical  Surgery  in  Hamline  L'nivcisity;  Visiting  Surgeon  lo  St. 
Barnabns'  Hos|iital.  Minne.ijiolis,  etc.  Handsome  octavo  volume  of 
800  (Mgi^.  profusely  illtiKt rated.  Cloth,  (5.00  net  i  Half  Mococo). 
J6.00  net. 

"  A  (liorniiBli  ancl  r'no|'lric  v,iwk  fin  (uigical  (bacnosii  imd  irMtnml.  ftw  from  pri- 
ding, full  u1  tiliiiiMr  iiini'  lull,  mill  ill  bcl-uhJ  wilh  UiC  nit);iciil  Iia-.iiing  of  ihc  d«|- " — ?lr 
Mttlirol  Nrivt.  AVn-   Yeri. 

"  Tlie  WdtV  is  btimrul  of  just  iIip  kiml  nf  -nidical  iiirofninlion  ihal  ii  uteful  ilikrlo 
uudoit^  aii'l  |itii>  [iilonrrs.  Il  in  a  piraiurr  to  L-ommcnd  ihe  book  bc>cause  ot  iu  iMiiiiK 
»«luo  lo  ihr  iiinlkivl  [Hoililioiipt," — i'titinHalt  Laaiit-CltHic 

MALLORV  AND  WRIGHTS  PATHOLOGICAL  TECHNIQUE. 

Pathological  Technique.  A  Prnriical  Manual  for  Labontory  Woik 
in  Patiiuiugy.  Haclcriology,  and  Morbid  Anatomy,  with  chaiiten  oa 
Post-MortemTerhni(|iieand  the  Performance  of  Autopsies.  By  Fkajik 
B.  Malixjrv,  A.M.,  M.D.,  AssisUnt  Professor  of  Pathology.  Uiirvira 
University  Medical  School,  ftoston  ;  and  James  H.  Wriobt,  A.M., 
M.l>..  Instnii'tor  in  Pathology,  Harvard  University  Medical  School, 
Boston.  Uctavo  volume  of  396  pages,  handsomely  illuBtratSd-  Cloth, 
$1.50  net. 

>■  I  hnvF  tirrii  touUiii;  f'lrwiird  In  tbe  publicullon  of  This  book,  and  I  nin  glad  Iu  uiitul 
I  finil  il  111  lif  ■  iiiu''1  uwl'itl  lubmatritj'  niid  f-osi-nnitii^m  guide,  full  i.f  prattical  inlorniatinn. 
•lid  well  U|i  li)  dale  " — W1U.1AM  U.  Welch,  /'rojeuor  e/  l'aHiBli:gy,J,'hH]  Stfi'ii  i*i 
vtrtily,  Saltimcrt,  Md. 

MARTINS  MINOR  SURQERV,  BANDAGING.  AND  VE.'NERE.KL 
DISEASES.  Second  Edition.  Revised. 
Essentials  of  Minor  Surgery,  Bandaging,  and  Venereal 
Diseases.  By  Ehward  M.vrtin,  A.M.,  M.f}.,  Clinical  Profeaorof 
Genito-l'rinary  Diseases,  University  of  Pennsylvania,  etc,  CfW 
octavo.  1(16  ]jages,  with  78  illustrations.  Clolll,  {i.oo;  interleaved  lot  | 
notes,  Ji-iS- 

[Sce  Saundert'  QHestion-Comptnds,  page  at.] 

"  A  very  [iraclicnl  snd  tysirtnalir  iiiidy  cif  ilic-  mbjcctt,  and  shiiwi  the  aullu*')  hB(  J 
Isrily  with  ih'  ncedi  of  sludciil*. " — Tht'itpmU,   GatrlU. 

MARTIN'S  SURGERY.     Sixth  Edition,  Revised. 

Essentials  ol  Surgery.     Containinjc  also  Venereal  Diseases.  Sn'l'' 

cal  Landmarks,  Minor  and  Operative  Surgery,  and  a  complcie  d^j 
scription.  with  illustrations,  of  the  Handkerchief  and  Roller  lianda^j 
By  Epwarh  Martin,  A.M.,  M.D..  Clinical  Professor  of  Gcnii^l 
Urinary  Diseases,  University  of  Pennsylvania,  etc.  Crown  octavo,  ji*j 
pages,  illtistrated.  Wilh  an  Appendix  containing  full  directions  fo(  w| 
preparation  of  the  materials  used  in  .'Xntisejilic  Surgery,  etc.  Clol^f 
jli.oo;  interleaved  for  notes,  %\.i^. 

[See  Saunders'  Queslhn-Ci'mfe'ufs,  page  ji.] 

"Conlains  all  otcraaiy  wscnlinls  of  modem  surgef^  in  h  companilivcly  ibMII  i 
Its  scylr  V-  intereiCing,  nnd  iti  UluslrBtiona  are  admiriible.. " — Mtdital  anil  Surgisal  R^ 
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McFARLAND'S  PATHOGENrC  BACTERIA.  Second  Edition.  Re- 
vised and  Greatly  Enlarged. 
Text-Book  upon  the  Pathogenic  Bacteria.  By  Josech  McFab- 
i.AND,  M.  1),,  Proft-ssor  oi"  Fatliology  ami  Haticriology  in  the  Medico- 
Chirurgical  College  of  I'hibdeliihia,  etc.  Otiavo  volume  of  497  pages, 
finely  illuslrated.     Cloth,  gJso  net. 

"  Dr.  McFiuIhikI  bos  Irealei)  ihe  liulijecl  io  a  lystematic  monDcr,  and  bu  succeeded  in 
prexealing  in  b  concise  and  rcndnblc  fotm  ihc  cssenlinis  of  bacleriology  up  (o  dale.  Allo- 
gvlhcff  tbp  book  is  H  ^aLisfairiurv  our,  oiid  I  shall  lake  plea^UTe  in  recommfuding  it  to  the 
Mudent^  of  Trinity  College,"  — H.  B,  ANliB&soN,  M.D.,  Proftiser  of  Pathology  and  BiK- 
ttriology.  Trinity  MfJUal  Coll/ge,  Turanlo. 

MEIGS  ON  FEEDING   IN  INFANCY. 

Feeding  in  Early  Infancy.     By  Arthur  V.  Meigs,  M.D.     Bound 

in  limp  cloili,  flush  edges,  35  cents  net. 

"  I'his  pamplilel  is  wurth  Diuny  times  over  ils  pricp  to  ibt  physician.  The  author's 
ciperimenia  and  conclusions  aie  otiginai,  ajid  have  been  the  meanj^  of  doiDg  much  good."-^* 
Jitednal  BHlltlin. 

JHOORE'S  ORTHOPEDIC  SURGERY. 

A  Manual  of  Orthopedic  Surgery.     By  James  E.  Moore,  M.D. , 

Professor  of  Urthopedics  and  Adjunct  Professor  of  Clinical  Surgery, 
University  of  Minnesota,  College  of  Medicine  and  Surger)'.  Octavo 
volume  of  356  pages,  handsomely  illustrated.     Cloth,  ^2.50  net. 

*<A  mosi  artraciive  wojk-  The  illustralionE  and  the  cure  with  wbich  Ehe  brxjk  is  adapted 
ro  the  wauli  of  llic  geueial  praclitiuner  and  the  student  are  worlliyof  great  praise." — -Chtcagt 
Mtiii-il  Rtrordir. 

"A  vety  demonstrative  work,  every  iilu^traiion  of  which  conveys  a  lesson.  The  woric  is 
(  tnosi  cXCeUent  und  commendable  uni:.  which  we  can  certainly  endorse  with  pleasure." — 
S/,  Louis  MeJi'iil  and  Sit'^c<il  Journal, 

MORRIS'S  MATERIA  MEDICA  AND  THERAPEUTICS.  Filth 
Edition,  Revised. 
Essentials  of  Materia  Medlca,  Therapeutics,  and  Prescription- 
Writing.  By  Henrv  Mokkjs,  M.D.,  iatt.-  Diiiiioiistraior  of  Thera- 
peutics, Jefferson  Medical  College,  Philadelphia ,  Fellow  of  the  College 
of  Physicians,  Philadelphia,  etc.  Crown  octavo,  38S  pages.  Cloth, 
Ji.oo  ;  interleaved  for  notes,  $1.25. 

[See  SaumUrs'  Question-Competids,  page  21.] 

"This  work,  already  excellent  in  Ibe  old  edition,  has  been  largely  improved  by  revi- 
•imi." — Amtriian  Pracliliimer  and  Nrws. 

[iRRIS,  WOLFF,  AND  POWELL'S   PRACTICE  OF  MEDICINE. 
Third  Edition,   Revised. 
Essentials  of  the  Practice  of  Medicine.    By  Henry  Morris,  M.  D., 
late  Demonstrator  of  Theraiieuiics,  Jefferson  Medical  College,  Phila- 
delphia ;   with  an  Appendix  on  the  Clinical  and  Microscopic  Examina- 
tion of  Urine,  byL>wKENCE  Wolff,  M.D. ,  Demonstrator  of  Chemistry, 
Jefferson  Medical  College,  Philadelphia.     P-nlarged  by  some  300  essen- 
tial formulic  collected  and  arranged  by  William  M,  Powell,  M.D. 
Post-octavo.  488  ])ages.     Cloth,  gi.oo. 
[See  Saum/en'  Qiiesthit-Compemls,  page  ai.j 
"Tlie  leaching  is  sound,  llie  presenlnlinn  graphic  ;  matter  full  ai  can  be  detlred,  tnd 
:  alimctive." — Amn-iion  Praditionrr  and  Xnm. 
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MORTEN'S  NURSE'S  DICTIONARY.  ^ 

Nurse's  Dictionary  of  MedicAt  Terms  and  Nursing  Treat- 
ment. Cijiii.iiniiiy  Ucfiiiitiuiis  ol  ihe  I'nnciiiai  Medical  and  Niirsmg 
Terms  ariJ  AWirfvuiimns ;  of  the  Insirumcnis,  Ilriigs,  Disease*,  Acci. 
(lenis,  Treatments.  0|>crnMon»,  Foods.  Apjilianccs.  etc.  encountered 
In  the  ward  or  in  the  sick-room,  Ily  Honnok  Moktkn,  author  of 
"  How  III  tlirc-umea  Niirw,"  etc.     ifimo,  140  pa^cs.     Ctoth,  51.00. 

"  A  Immly.  i'i)iii)iiict  lilllc  vrituint,  tun  taming  O  larf;«  amount  oi  i-mnsl  minimal  ion.  aU 
of  wliirli  »  urruiiKi^il  in  ilicli>inaiy  nr  I'liirytloppilic  fi'Cni.  tbiii  Uciliidiiif;  ijuich  irlnraoi. 
U  is  (ttiBiiily  lil  value  lu  tlii«r  fur  wti'inc  use  ii  in  pulilisliol " — CAi/:!/-/  Ctiiuit/  /'nmin 

NANCREDE'S  ANATOMV.     Sixth  Edition.  Thoroughly  Revised. 

Es-Sentials  of    Anatomy,  including    the    Anatomy    ot    ihc    Vuicrjj 

Uv  (*ii,\Tii.Fs  II,  NA.stNni'K.  M.n.,  1. 1.. I)..  I'rolt'swjr  of  Snrgeri'  unfl 
of  ("linit-aJ  Surgery  in  the  Univerbily  of  Mi(hin:in,  .\nn  Arl>or.  ('rowifl 
ort:ivo.  4Joiwgcs;  i^t  ilhiirriiliiiiis.  Ibsctl  iipon  (tmy's  ^ nn/i'iiijM 
(.'loih.  Si. 00  net ;  intcrlr-aved  for  notes,  Jti-*5  net,  I 

[See  Saunders'  Quetfioti-CmnpeHiis,  I>aee  11.]  " 

■■  For  selfqnitting  nnrf  keeping  frcsli  in  rniml  ilic  knowledge  of  snaiomf  pined  il 
tchool.  il  WMultl  niil  t>c  CAiy  tr>  t[,rttk  of  il  m  Teflns  loo  favuralile.'^ — ^AnnrifitH  /Vir.mWB^U 

NANCREDES  ANATOMY  AND  DISSECTION.     Fourth  Edition.    " 
Essentials  of  Anatomy  and   Manual  of   Practical   Dissection. 

,  Ily  CiLAHi.Ks  H.  N.^N(:Ki;i)i-„  .\I,1>.,  I,1„I>..  ('riifosor  iil  Surjjcry  .ind  ui 

t'iinityl  Surgerv,  I'nivcfbily  of  Miihig:in,  .\nu    \rtii)r.      l'ot.t>ocliivo  ; 
I  500  |i!iyes,  wilh  (iill-[i,'im'  lllhi>sr:i|ihii    [il;iti''   in   loliirs,  nnd  neiirly  !!»■ 

'  illiisir.itions.     I'^vlr;i  (Ifnh  (or  ildLlodi  lor  disst'it  ion  ■room),  Jti.oo  npi. 

■'  ll  iiiiiy  In  many  teijipi'li  lie  cuniiilrml  an  eiilloine  of  Ctity't  pojiulur  woik  on  gelin   

onaloiiiy,  u1  llirr  tninc  (iinr  Imvmg  some  ili^^nn^tii'ililni;  clincai'trn^Iin  r,l  lis  own  In  cunnirM^H 
It,  'L'llc  pl;ilf«  UT  of  TTirirc  limn  ortii»nfy  ex^^rllencr.  Bnil  nre  of  esjieciAl  value  (o  Ktlldenl^BM 
In  llieii  Wijfk  in  the  disitcling  ri~iiii." — Ji'ii'""!  </  '>•'  .i'U'ri,:iH  A/e.li/al  Ani-iiiiiifn 

NORRIS'S  SYLLABUS  OF  OBSTETRICS.    Third  Edition.  Revised  - 
Syllabtis  of  Obstetrical  Lectures  in  the  Medical  [>epartmeR< 
_         of   the  University  of   Pennsylvania,      liy   Rkiiakk  C.  NuKxisi, 
I  A,Nf,.  M.D..  Demonstrator  of  Obstetrics.  University  of  Pennsylvania. 

Crown  octavo,  tzi  ]>ages.      Cloth,  interleaved  for  notes,  5Z'Oo  n^t- 

"  'llii^  Wfxk  is  ^  for  «u]>riifir  1c*  oilier^  on  ihe  sAn>e  subject  tdal  wr  Take  {itfibuit  /D 
ttllblR  alicniiim  liiitflv  lo  itj  e«ri*lld"t  fr-nliites.  It  cnverv  ihe  Milyecl  it'inouglily,  wkI  "*!' 
ptvre  Invalmtjle  ImlJi  In  ihe  sluilrtil  uml  ilie  jiraciiiluncr." — .Ut-ti.it/  ftmnl.  Sew  Votk. 

PENROSE'S  DISEASES  OF  WOMEN.     Second  Edition.  Revised. 
A  Text-Book  of  Diseases  of  Women.     By  Charl  ks  D.  rFNun^i, 

M,D..  I'fi.U.,  I'rure.vsor  of  Gynecology  in  the  University  of  iViitui'l- 
I  v.inia ;    Surgeon    to    the   Clyneccan    Hos|iilal.    Phihidcliiliia,     Oct»»o 

r  volume  of  529  pages,  handsomely  illuslniled.     Cloth,  fj  50  net. 

*■  T  ilmll  value  veiy  highly  Ihc  cnjiy  of  T',-nn)^c'<  ■  Diwaaei  of  Woolen'  rweln^, 
I  have  already  recoinmendrd  il  lo  my  cliias  as  THE  BBST  Iwok.'— Hiiwa«D  A.  KlU*. 
Pn/mar  0/  Gynetolo^  ami  ViiMrin,  J-'knt  llofktHi  l/nivniily,  tiaUtmert,  Mi 

"  The  boik  ii  Ii>  be  cammendcd  wilhniii  leservc,  mil  only  to  (Le  tindnil  bul  to>)>' 
genrril  |ifnc(ili,inrr  who  wislu-5  la  have  llic  ialeil  and  beit  iDodci  of  treitninl  •i|il»"'^ 
Willi  ulnulule  dcnincu."  —  TKrrupcidk  (jiOfUi. 
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POWELL'S  DISEASES  OF  CHILDREN.     Second  Edition. 

Essentials  of  Diseases  o(  Children.  By  William  M.  Powell, 
M.D.,  Attending  Physician  to  the  Mercer  House  for  Invalid  Women 
at  Atlantic  City,  N.  J. ;  late  Physician  to  the  Clinic  for  the  Diseases  of 
Children  in  the  Hospital  of  the  University  of  Pennsylvania,  CrowD 
octavo,  222  pages.  Cloth,  Ji.oo;  interleaved  for  notes,  ?l-25- 
[See  Saunders'  Question-Coinpends,  page  21.] 

"ConUins  Ihe  gist  of  all  the  best  works  in  the  dtpartment  to  which  it  reUtes."— 
Amirican  Praitilioner  and  Nnes. 

PRINOLE'S  SKIN  DISEASES  AND  SYPHILITIC  AFFECTIONS. 
Plaorial  Atlas  of  SIcin  Diseases  and  Syphilitic  Affections 
(American  Edition).  Translation  from  the  French.  Edited  by 
J.  J.  Pringle,  M.B.,  F.R.C.P.,  Assistant  Physician  to  the  Middlesex 
Hospital,  London.  Photo-lithochromes  from  the  famous  models  in 
the  Museum  of  the  Saint-Louis  Hospital,  Paris,  with  explanatory  wood- 
cuts and  text.  In  12  Parts.  Price  per  Part,  $3.00.  Complete  in 
one  volume,  Half  Morocco  binding,  $40. 00  net. 

"  I  sirongly  recommend  this  Atlas.  The  plates  an;  exceedingly  well  CKCCUled,  and 
will  be  of  great  value  to  all  studying  dermatology."— Stephen  Mackenzie,  M.D. 

"The  introduelion  of  explanntor)'  wood-culs  in  the  teit  is  a  novel  and  most  important 
fealare  which  greatly  furthers  (he  easier  understanding  of  (he  excellent  plates,  than  which 
nothing,  we  venture  to  any,  has  been  seen  belter  in  point  of  correctness,  beauly,  and  general 
fneril. " — Nrw  Ysri  Midiial  Journal. 

PRYOR— PELVIC  INFLAMMATIONS. 

The  Treatment  of   Pelvic  inflammations  through  the  Vagina. 

By  W.  R.  pRvoR,  M.D.,  Professor  of  Gynecology  in  New  York  Poly- 
clinic,     izmo,  248  pages,  handsomely  illustrated.     Cloth,  ^2.00  net, 

"This  .'.uiiject,  which  has  recently  lioen  so  thoroughly  canvas.ied  in  hiijh  gynecological 
circles,  is  made  .-iv:iilaij|e  in  lliis  volume  to  the  j^eneml  pmciitiuner  .ind  b^rudi^nt.  Nothing  is 
loo  minute  for  menliun  andiioiliin|;  is  laken  forgc.antecl ;  toostquently  the  Inmk  i«of  llie  uimosl 
value.    The  illustrations  and  the  tecliuiijueate  heyoiid  criticism." — C'liorj^o  Mtdical  Jiaordtr, 

PYE'S  BANDAQINO. 

Elementary  Bandaging  and  Surgical  Dressing.  With  Direc- 
tions concerning  the  Immediate  Treatment  of  Cases  of  Emergency. 
For  the  use  of  Dressers  and  Nurses.  By  Walter  Pve,  F.R.C.S.,  late 
Surgeon  to  St.  Mary's  Hospital,  London.  Small  i2mo,  with  over  80 
illustrations.     Cloth,  flexible  covers,  75  cents  net. 

"  The  directions  arc  clear  and  the  illustr.itioiis  are  ftxA." — Limdcn  Lancet, 

"  Tlie  author  wriie^  well,  the  diagrams  are  clear,  and  ihe  book  itself  is  small  and  port, 
able,  although  the  paper  ,in<i  ij-pe  are  good."' — Briliih  Medical  Jaurnal. 

RAYMOND'S  PHYSIOLOGY. 

A  Manual  of  Physiology,     By  Jdsrpii  H.  Raymond.  A.M.,  M.D., 

Professor  of  Physiulogy  and  Hygiene  and  Lecturer  on  Gynecology  in 
the  Long  Island  CuJlege  Hospital  ;  Director  of  Physiology  in  the 
Hoagland  Laboratory,  etc.  _^S3  pages,  with  102  illustrations  in  the 
text,  and  4  full-pa^'c  colored  jilates.      Cloih,  Si. 25  net. 

"  Exiremtly  well  ^''tten  up.  :ind  the  iUustralions  have  br-en  selected  with  care.  The 
ten  is  fully  aiiteiust  with  inudern  pliy-ioltigy. "— flW/ii^  Medual  Journal. 


Arranged  in  Question  and 
Answer  Form. 

^*-^  '■  -l-VJlN  TniE  MOST  COMPLETE  AND  BEST 

r^n^APPNTnC  ILLUSTRATED  SERIES  OF 

V^UlVIrlilNJJO  COMPEPJDS  EVER  ISSUED,  j 

Now  the  Standard  Authorities  in  Medical  Literature  .... 

with  Studenb  acul  Practilioners  in  every  City  of  the  United  StaUt  and  *"*""** 


Saunders' 

Q 


^    OVER  175,000  COPIES  SOLD. 
THE  REASON  WHY. 

They  are  ilie  advance  gimnl  of  "  Sludcnl's  Helps" — IhM  DO  HSLF.  Thpy  ut  the 
leadere  in  iheir  specinl  line,  well  and  aulhoriuiivclj  wrillcn  by  oIjIp  men,  »!io,  u  Icsc heisin 
th«  l^rgc  colleger,  know  ex^cllj  what  is  warned  hy  a  student  pTrpnnng  Tot  bis  eiuminnlions^ 
The  judgment  eierciBcd  iu  Ibi'  selection  of  authors  is  fully  demonstmled  by  iheit  profouMul 
standing.  Chosen  from  the  lank-s  of  Dcmonilialots,  Quiz-muteis,  uid  i^ssUlant^,  mosi  o( 
them  have  become  rrofcssois  and  Lecturers  in  their  respective  college*. 

Each  book  is  of  conveiuenl  siie  (517  incliesj,  conlaining  on  an  aventge  350  fiagCh  ' 
profusely  illuslrati"d,  onil  elpga4illy  printed  in  clear,  readable  type,  ou  line  paper, 

TTie  entire  series,  numbering  Iwcntv-thrcc  volume*,  has  been  kept  thoioughly  n*iscd 
and  enlarged  when  necessary,  many  of  the  books  beiug  in  Iheir  bflh  and  sictb  editions- 

TO  SUM  UP. 

Aliliough  llicre  are  numerous  other 
them  approach  the  "  Blue  -Series  of  Qui 
following  points  of  excellence  : 

1.  Profeuional  distil 

2.  Conciseness,  clcii 

3.  Qualily  of  illu 

Any  cf  these 


liuaJs,  .Aids.  etc.  in  the  mvLel,  none  ^ 
Jl"   und   ihe -idala   is   nailc  for  tb( 


Saunders'  Question-Compend  Series. 

PriM,  doth,  $1.00  pa  capVr  euc^  when  othcTWiK  aoled. 


"Where  Ibc  woik  or  pfcparliif;  tcudvnu'  manunk  1«  to  enil  we  cajiiiol  »ay,  hut  (be 
Sunders  Sctim,  rn  out  □piotou.  ban  off  ihe  iialm  al  piaail," ^JVm  t'ur*  Midical  /Crconl, 


By  n.  A.   IIarr,  M.D.    t'ouith  ediiioa, 
Sixth  editioii. 
Sixth 


.  ESSENTIALS  OF  PHVSIOLOOV. 

revised  anii  enlarged,      (il.to  net.) 

,   ESSENTIALS   OF   SURQERV,     By  Edward  Ma«tin.  M.D. 
reviwd,  wilh  an  Apjemln  on  AnliBqilie  feurgeiy. 

,   ESSENTIALS  OF  ANATOMY.     By  Chabik  B.  NAHCMPbE,  M.D. 

fliii'in,  ihi)ri)u(;lilv  rtvi"-il  jii't  ciiljrycd.      (Si.oo  nel.l 

,  ESSENTIALSOFMEDICALCHEMISTRV,  ORGANIC  AND  INOHGANIC. 

IW  [.\\Mi.i  SI  1.  \Vi<i  hi-.  M.|).      hjftli  etlilion.  rtviieU.      (ftl.oonct.) 

,  ESSENTIALS  OF  OBSTETRICS.     By  W,  Eastesly  A.-imt.N,  M.D.     Foaith 

ediuon.  revtsed  nnd  enljirytd, 

,  ESSENTIALS  OF  PATMOLOOY  AND  MORBID  ANATOMY.    By  C.  E. 

Akmanp  Semple,  M.D. 

,  ESSENTIALS  OF  MATERIA  MEDICA,  THERAPEUTICS.  AND  PRE- 
SCRIPTION-WRITING.    By  Henhv  Morsis,  M.D.       Fifth  ediliQn,  revised. 

.9.   ESSENTIALS  OF  PRACTICE  OF   MEDICINE.     By  Hemrv  Mowus, 

M.D.  An  Appendix  on  Urine  Examination.  By  Lawiience  Woi.i.-p.  M.D. 
Tlurd  edilion.  enlari^ed  by  some  300  Es&caliol  FormultF.  selected  from  eminCDl 
ouLhfpiities,  by  Wm.  M.  I'lAviii.t.,  M.D.     (Double  number,  ja.oo.) 

ESSENTIALS  OF  QYN/ECOLOGY.      By  Edwih  B.  Cragin,  M.D.      Fonrtli 

ediiiun.  revised. 

ESSENTIALS  OP  DISEASES  OF  THE. SKIN.     By  IIhnhv  W.  Stklwagom, 

M.iJ.      Fourth  ediuoii.  r^vi^ed  and  enlarged,      u^i  oo  Jict.J 

ESSENTIALS  OF  MINOR  SURGERY.  BANDAGING,  AND  VENEREAL 
DISEASES.     By  Euwari'  Mart  is,  M.U,    Se™nd  cd.,  revijcd  nnd  cQlarged. 

ESSENTIALS  OF  LEGAL  MEDICINE,  TOXICOLOGY,  AND  HYGJENe. 

By  C,  E.    .^UMAND  .^LMI'LIC,   ^LD. 

ESSENTIALS  OF  DISEASES  OF  THE  EYE,  NOSE,  AND  THROAT. 

By  LuWARD  jAcKs'JN,  M.D.,  and  E.  B.  Uleas'jn,  M.D.      Second  cd.,  revised. 

ESSENTIALS  OF  DISEASES  OF  CHILDREN.    By  William  M.  Poweli., 

M.D.      Second  edili^jn, 

ESSENTIALS   OP   EXAMINATION   OF   URINE.     By   Lawrence   Woltf, 
M.li.      Colored  "Vui.EL  hCALE."      (75  cenls  ) 

ESSENTIALS  OF  DIAGNOSIS.     By  S,  Sous  CoHiH,  M.D..Mid  A.  A.  Eshnm, 
M.D.     (Sl-50  net  ) 

ESSENTIALS  OF  PRACTICE  OF  PHARMACY.    By  Ltcius  E.  Saym. 
Scfund  Biiilion.  icviKd  and  enlarged. 

ESSENTIALS  OF  BACTERIOLOGY.     By  M.  V.  Bau.,  M.D.     TTiud  edition, 
revised- 

ESSENTIALS  OF  NERVOUS  DISEASES  AND  INSANITY.    By  Johk  C 

Sir.vW,  M.D.      Tlmd  idillon,  reMntd. 

.  ESSENTIALS  OP  MEDICAL  PHYSICS.      By  Fkh>  J.    Broocwav.  M.D. 

Second  eflilion.  revised,      (f  l.QO  Tie(. ) 

,   ESSENTIALS  OF  MEDICAL  ELECTRICITY.    By  David  D.  Stbwabt.M.D., 

nod  El'WARD  S.  E.nvk.^M-r.  M   D 

.  ESSENTIALS  OP  DISEASES  OF  THE  EAR.     By  E.  B.  Clsason,  M.D. 

be^imd  ediliun,  levi^.id  aLid  greatly  1 


ntng  tpecimeo  pa(f 


wpOB  applicatloa. 


Saunders' 

New  Series 
of  Manuals 


for  Students 


anc 


Practitioners. 


'T'HAX  there  nisls  a  need  for  Iboiciughly  reliable  ha.Dd-boaki  on  the  leading  bnotha 
of  Medicine  and  Surgery  is  a  facl  amply  demonstrated  by  tbe  favor  with  whlcli 
the  SAUNDERS  NEW  SERIES  OF  MAJJUALS  have  been  received  by  medicil 
itudeati  and  pnclillanen  and  by  the  Medical  Preia.  These  manuali  are  oot  merely 
jondensatlDns  from  present  literature,  but  are  ably  written  by  well-known  autbon 
ajid  practitioners,  most  of  tbcm  being  leacbers  in  representative  American  colleges. 
Each  volume  is  concisely  and  authoritatively  written  and  exhaustive  in  delaU,  wiltioul 
being  encumbered  with  the  introduction  of  "cases,"  which  so  largely  expand  the 
ordinary  text-book.  These  manuals  wiU  therefore  form  an  admirable  collectioo  o( 
advanced  lectures,  useful  alike  to  the  medical  student  and  the  practitione)' :  lo  the 
latter,  too  busy  to  search  through  page  after  page  of  elaborate  treatisei  fo>  what  he 
^i^nls  lo  know,  tliey  will  prove  of  inestimaUe  value ;  lo  (he  former  they  wiU  afiotd 
safe  guides  lo  the  esseolial  points  of  study. 

The  SAUNDERS  NEW  SERIES  OF  MATJUALS  are  conceded  lo  be  niponr 
to  any  similar  books  now  on  the  market.  No  other  manuals  aiford  lO  much  inbx- 
mation  in  such  a  concise  and  available  form.  A  liberal  expenditure  has  enabled  Ibc 
publisher  lo  render  Ifie  mechanical  portion  of  the  'work  worthy  of  the  high  Ulenry 
standard  attained  by  theie  books. 

Any  of  liiesc  Manuals  will  be  mailed  ouateipl  of  price  (kc  oczi  page  (or  Ltat). 


I 


Saunders'  New  Series  of  Manuals. 


VOLUMES    PUBLISHED. 

PHVSIOLOOY.  By  Joseph  IIuwakd  RAVMnNi,,  A.M..  M.  D.,  Pt.ifc^ot  nf  rhyiiology 
atari  Hygiene  stid  Leclurcr  xii  Gynecotagy  In  ihe  l-urig  lilaiiil  I  ullegc  lill^|H(all 
DiiciTiit  (if  I'liysiulngy  in  I  lie  Nunglnrid  LaUDFiitur)'.  etc.     Illiulriteil.     Clntli.  f  1.3$  nCL 

SUROEKV,  Qenera]  and  Operative.  )<y  Jdhn  Cralmers  I>M  osr^.  M.l>  .  Clini- 
cal J*r<jfi:saur  of  ^iiirgery.  JeTltrsoii  Mtdical  Coltfge,  FliUadelphau ;  :^ur^con  1o  lUe 
PhilsHclphin  Hospiul.  pic.  JWLOnH  cdilion,  llioroaghlv  revispd  ntid  grcally  enlarge']. 
l.)ciavo,  911  psge».  |irLifu>vh  illu;>lr.ile(l.      Clotli,  £4.00  npi :   l\M  Morucco.  $;.oo  iicL 

DOSE-BOOK   AND   MANUAL  OF   PRESCRIPTION- WRITING.     By  K.   Q. 

IiiiiHstl'S,  M.Li  ,  LfriiiMijIroiur  of  'I  hL-tB(icutics,  Jefferson  MciJical  Coilegp,  Phila- 
ilcli'lim,      lllusrratcd,      Clulli.  }I.li  ticl. 

SURfllCAL  ASEPSIS.  By  Caki.  Beck,  M.D..  Surgeoo  to  St.  Mark's  Hospilsl  and 
111  tlic  Ne*  York  1  ictman  foliklimk,  elt.      llUiitniled.      Clolli,  $1.1$  ncl. 

MEDICAL  JURISPRUDENCE.  By  Hknby  C.  Ch.vpman.  M.D  Profciior  of  Iniili- 
lutes  or  Medicine  and  Meitical  Juris|>rudenL-e  in  the  Jetfei^un  Medical  College  of  I^lla- 
delplii.-i.      IDu^lmled.      L'lulh,  Si. 50  nrl. 

SYPHILIS  AND  THE  VENEREAL  DISEASES.    By  James  Nevins  Hvi.e.  M.D., 

frufchior  u[  .skill  iind  Venereal  Lii^ea^es,  and  FRANK  II.  MoNlXiOHEKV.  M.D., 
Lecluier  on  IJEimuliilrigy  uixl  Getiito- Urinary  Di^elU>e»  in  Rinli  Medical  College, 
Chicago,      rrolusely  illu-iniied.     Clolh,  52.50  net 

PRACTICE  OF   MEDICINE.      By   Georck   Roe   Lockwood,   M.D.,   Profeisor  of 

I'rnirLici'  In  tbe  Woman  »  Medical  College  of  the  N>;w  York  Inlimiiu)' ;  Inslruclor  iti 
fbysicnl  DiBgnosis  in  tlie  Medical  Llepatltneal  of  Coluiiiliia  College,  etc.  Illuittated. 
Cloth,  $1  50  net 

MANUAL  OF  ANATOMY.     By  Isvmc  S,   Haynes.   M.D.,   Adjunct   Profeuor  of 

Anatomy  and  IJemoc.iiraior  of  Anatomy,  Medical  Department  of  ibc  New  York 
Univenily,  etc.      Eieaulifully  illu^Cialed.      Cloth.  S2.$o  net. 

MANUAL  OF  OBSTETRICS.  By  W.  A.  Newman  Dokland,  M.D.,  Assistant 
Uemomitator  o{  Uh^leinci,  Univeriily  of  I'cniisylvaiiia  1  Chier  of  Gynecological  Dii- 
pciisarv,  F\'nnty]^'iiniR  Hospital,  etc.      Profusely  illustrated.     Cloth,  $1.^0  net. 

DISEASES  OF  WOMEN.  By  J,  Bland  Suttos,  FR.CS.,  AMi^ianl  Surgeon  to 
Middlesex  HLispllBl  und  Surgeon  to  Chelsu.t  lluspilat,  London;  and  AMTHl'R  E. 
CiLU,  M.  D.,  B.Sc.  l»nd.,  F.K.C.S.  Edin..  Aa.siManl  surgeon  10  Chelsea  Hospital, 
Londoo.     [Uniltuinely  illiulratcd.     Clolb,  ^2.50  net. 


VOLUMES  IN  PREPARATION. 

NERVOUS  DISEASES.  By  Charles  W.  Burr  ,  M.D.,  Clinical  Profesior  of  Newoot 
Diseases,  MedicoChirurgical  College.  Phlls<lcl[Jlii.:  ralholugi^t  10  the  Orthopiedic 
Hospilnl  and  Infirmary  for  Nervous  Diseases;  Visiting  Physician  to  Ihe  St.  Joseph 
Hospital,  etc. 

*.*  There  will  be  published  in  the  lame  ■eitea,  atibcttiatarvata,  car«fully..prepared  warka 
OB  varioufe  aubjeeta  by  prominenl  apeclalkali. 


I^mpblet  contalnL^g  specimea  pages,  etc.  koI  free  upon  appUcUioo. 


24 


Medical  Publications  of  W.  B.  Saaaders. 


SAUNDBV'S  RENAL  AND  URINARY  DISEASES. 

Lectures  on  Renal  and  Urinary  Diseases.     \iy  Robkbv  Saundvy, 

M.D.  lidin.,  l\-Uow  of  the  Royal  CollLgt-  of  Physicians,  London,  and 
of  ihr  Riiyal  Mejiro-Chirurgica]  Society;  I'liysitian  to  the  General 
Hospital ;  tonsulliny  Pliysicfan  to  ihc  Eye  Hos|'tt.ii  anrf  to  the  Hos- 
pital lor  Disea&esof  Women;  Professor  of  Medicinciii  Masoii  College, 
Birmingham,  cic,  Uctavu  volume  q(  434  )iages,  wilh  numerous  illiiv 
tralions  and  4  colored  plates.     Cloth,  {250  net. 

•■  'ITic  mlmnt  iiiaku  h  fui-oralil*  ini|iteMi(in  u  oncf.      The  itylf  i*  c''   '    11 
We  (iminl  lliid  any  pari  of  the  i.uIijm:1  iri  uliiili  llii  <(iev.i  cijircunl  iir  iio<  ■ 

out  mil  fiirlilicii  by  fvidcncc  ilrnwii  [rum  thi  lucel  mcnl  noutca.      'Ihc  book  ••'■•r  :■!  <  'mh • 

fecommpnilcil." — Briluk  MtJiial  JsHrnal. 

SAUNDERS'  MEDICAL  HAND-ATLASES. 

This  scries  of  Looks  consist  of  anlhori/eii  trnnslations  into  Mnglish  of 
the  world-famous  Lehmann  Medicinische  Handatlanten.  l-Jich 
volume  roni.iins  from  50  to  100  colort-il  Ittho^r.'iiihir  [ilaies,  Imids 
nimierous  illiist rations  \\\  the  te.xl,  ThiTc  is  a  full  ilcstTiplion  of  wch 
plaie,  and  eai  h  book  t'onlains  a  rondfii.sed  I'ul  ailciiiutf  raiilme'  oi  the 
subject  to  whirh  it  is  devoted.  For  full  dcscriplioii  of  this  seriev,  with 
list  of  volumes  and  prices,  see  page  i. 

"  I jihmnnn   MciUdnitclic  flinilatlantrn  Iwlont:  To  ihM  riau  of  Imtjks  1l1.1i  Mr  Iiki  i-uod 
I  be  Bii[inj]irialnl  li«  iiny  ■■nf  'unoii." — y-mmti/  v/  Kyi,  Kiir,  and  Thrfil  thuAin, 

"  Th«  nppe*raiii*E  f\i  Xhcsv  work^  mnrkft  a  new  cm  in  rllu^fratrd  Kn^li^h  tti^jCiI 
work*,"'— /"^f  Canftiiinn  fe-ntuhn'T- 

SAUNDERS'  POCKET  MEDICAL   FORMULARY.      Fifth   EdtUon, 
Revised. 

By  William  M-  Powell,  M.D.,  Attending  Physician  to  the  Mcrcet 
House  for  Invalid  Women  at  Atlantic  City,  N.  J.  Containing  1800^ 
formulx  selected  from  the  best-known  authorities,  With  an  A|)|icn- 
dix  containing  Posological  Table,  FormulEe  tind  Doses  for  Hypo- 
dermic  Medication,  Poisons  and  their  Antidotes,  Diameters  of  the 
Kemale  Pelvis  and  Fu-'tal  Head,  Olistelrical  Table,  Diet  List  for  Various 
Diseaies,  Materials  and  Drugs  used  in  AniisciHic  Surgery,  Treatmcnl 
of  Asphyxia  from  Drowning.  Surpcal  Remembrancer,  Tables  of 
Incompatibles,  liniptive  I-'cvers,  Weights  and  Measures,  etc.  Hand- 
somely bound  in  flexible  morocco,  with  side  index,  wallcl,  and  )laj'. 
11.75  net. 

"Tliis  linle  book,  ihnl  can  be  ron>enienl1y  camrd  in  the  pocket,  conulnt  an  immrntf 
■nnunl  of  mutciiil.  It  is  very  u»p(>iI.  and,  as  Iht  nanic  of  Ulc  author  of  each  preacn|>liDD 
Ift  givtfn,  15  unusually  Tr\'\iAi[t-"^'\fedi£*i/  KnorJ^  Nf  w  York. 


SAYRE'S  PHARMACY.     Second  Edition,  Revised. 

Essentials  of  the  Practice  ot  Pharmacy.     By  Luavs  E.  SAmi. 

M.D, .  Professor  of  Pharmacy  and  Materia  Mcdtca  in  thr  t^nivenny  ol 
Kansas.  Crown  octavo,  200  pages.  Cloth,  $1.00;  intetleavrd  fof 
notes,  f  1.25. 

[See  Saumlfrs'  Qutstion-Comf^nds,  pa^  >i.] 

"TfiF  ic-picf  arc  treated  in  a  tlniplr,  |>rui:lkal  nmniifr. and  the  wcrit  finu  •  very umM 
•todeni's  moiiUDl," — Batfon  MiJictl  itfj  Sw^iialJ.'U-nal. 
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SEMPLE'S  LEGAL  MEDICINE,  TOXICOLOOY,  AND  HYQIENE. 
Essentials  of  Legal   Medicine,  Toxicology,  and  Hygiene.     By 

C.  E.  Armand  Semple,  B.A.,  M.B.  Cantab.,  M.R.C.P.  Lond., 
Physician  to  the  Northeastern  Hospital  for  Children,  Hackney,  etc. 
Crown  octavo,  217  pages;  130  illustrations.  .  Cloth,  ji. 00;  interleaved 
for  notes,  Si.as- 

[See  Saunders'  Question- Compends,  page  ai.] 

"  No  general  practitioner  or  student  can  atTord  to  be  without  this  valuable  work.  The 
Rltqects  arc  dealt  with  bjr  a  masterly  hand." — Linidon  Hoipilal  Gaztlle. 

SEMPLE'S  PATHOLOGY  AND  MORBID  ANATOMY. 

Essentials   of    Pathology   and    Morbid    Anatomy.      By  C.   E. 

Armand  Semple,  B.A.,  MB.  Cantab.,  M.R.C.P.  Lond.,  Physician  to 
the  Northeastern  Hospital  for  Children,  Hackney,  etc.  Crown  octavo, 
174  pages;  illustrated.      Cloth,  $1.00;  interleaved  for  notes,  $1.25. 

[See  Saunders'  Question- Compends,  page  zi.] 

"Should  lake  its  place  among  tbe  standard  volumes  on  (he  bookshelf  of  both  studenl 
•nd  pnclitiooer. " — London  Hospital  GaitUe. 

SENN'S  GENITO-URINARY  TUBERCULOSIS. 

Tuberculosis  of  the  Qenito-Urinary  Organs,  Male  and  Female. 

By  Nicholas  Senn,  M.D.,  Ph.D.,  LL.D.,  Professor  of  the  Practice  of 
Surgery  and  of  Clinical  Surgery,  Rush  Medical  College,  Chicago. 
Handsome  octavo  volume  of  320  pages,  illustrated.      Cloth,  ^3.00  net. 

■'  An  important  book  upon  an  important  subject,  and  written  liy  a  man  of  mature  judg- 
ment and  wide  experience.  The  author  has  given  us  an  instructive  book  upon  one  of  the 
most  impottaiil  subjects  of  the  day." — Clinical  R/porttr. 

"  A  work  which  adds  another  to  the  many  obligations  the  profession  owes  the  talented 
author.'' — Chicago  Medical  Recorder, 

SENN'S  SYLLABUS  OF  SURGERY. 

A  Syllabus  of  Lectures  on  the  Practice  of  Surgery,  arranged 
In  conformity  with  "  An  American  Text-Book  of  Surgery."    By 

NtaiOLAM  Senn,  M.D.,  Ph.D.,  Professor  of  the  Practice  of  Surgery  and 
of  Clinical  Surgery  in  Rush  Medical  College,  Chicago.     Cloth,  J2.00. 

"This  syllabus  will  be  found  of  service  by  the  liacher  as  well  as  tbe  student,  the  woii 
being  superhlv  ^lonp.  Th^re  is  no  praise  too  hii;li  fur  it.  No  surgeon  should  l«  without 
il,"_,V,.7<>  I'.i';*  Medical  Times. 

SENN'S  TUMORS. 

Pathology  and  Surgical  Treatment  of  Tumors.     By  N.  Senit, 

M.D.,  Ph.D.,  LL.D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Rush  Medical  College;  Professor  of  Surgery,  Chicago  Polyclinic; 
Attending  Surgeon  to  Presbyterian  Hospital;  Surgeon-in-Chief,  St. 
Joseph's  Hospital,  Chicago.  Octavo  volume  of  710  pages,  with  515 
en;;r:t\ings,  including  l"ull-p.ige  colored  plates.  New  iw).  Revised  Ldi- 
tioii  in  I'rqaraiion. 

"  Tbe  mtisi  exhaustive  of  any  recent  book  in  Epgiish  on  this  subject.  It  is  well  illu»- 
traled,  and  will  doulitlcss  remain  as  the  prinripal  monograph  on  the  subject  in  our  language 
for  some  vears.  The  l^ook  is  liandEtomely  illusliated  and  i>rinted,  and  the  author  ha»  ijiven  l 
notable  and  lasting  contribution  to  surgery." — -Jeunuil  of  Iht  American  Medical  Association. 
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SHAWS  NERVOUS  DISEASES  AND  INSANITY.  Third  EdIUon. 
Revised. 
Essentials  ol  Nervous  Diseases  and  Insanity.  By  John  C. 
SiiAW,  M.D-,  Ciinital  frol^tisor  of  lliscuscs  ol'  the  Mind  and  Nervous 
Sysiem,  I.ung  Island  Calk-ge  Hospital  Mtdical  School ;  CuQ^ultmg 
Neurologist  tu  St,  Catherine's  Ho!i|>iUl  and  to  the  I^ii);  Ubnd  College 
Hospital.  Crown  otlavo,  i86  |>agcs;  48  original  illiisirations,  Cloth, 
f  l.oo  ;  interleaved  (or  notes,  ji  15. 

[Sec  S-wnt/^rs'  Qu(iliv'i-Ci"nf't>ufi,  ]j»ge  11.] 

"Cl««rl)'  and  Intel ligcnlly  wriiicn," — Sis/i'<i  JWi. «<'  ami/ Surginr/  Jatmai. 

"ThFTc  la  a  n>ass  i.if  valuklilc  nuuerial  crawilcd  Inlu  tllii  small  cutniias*." — .4m/ni*» 

STARR'S  DIETS  FOR  INFANTS  AND  CHILDREN. 

Diets  (or  infants  and  Children  in  Health  and  in  Disease.     By 

Louis  Stark,  M.D.,  Editor  of  "An  American  lexl-Book  of  the 
Diseases  of  Children."  230  tianks  (pocket-boolc  ujte),  perforated 
and  neatly  bound  in  flexible  morocco.     %\.  35  net. 

The  fir*l  *rtirs  of  liUiiks  are  ))r»i>nrcil  fur  llic  finl  mvco  ninnilij  nf  inbm  life  ■  ncli 
Nank  indicalc^  ihc  mgreJimla,  bul  nul  Ihe  ijuamniM.tif  [lie  food,  ilir  Ulwi  Jimiitau  bciiig 
left  for  the  pli)-uciaii  AfLi-r  Ihe  sevFiiEh  momti,  mixlilicaTions  being  \ti.i  nrcc^siiry,  ilirdtcl 
litU  are  printed  111  full.     Konnutx  fui  tlie  pie^-atatidi  of  diluents  and  foudt  are  apjicntled, 

STELWAQON'S  DISEASES  OF  THE  SKIN.     Fourth  Ed..  Revised. 

Essentials  of  Diseases  of  the  Skin.     By  Henrv  W.  Sielwagon.   __ 
M.L),,    Clinical    Trofcssur  of  Dermatology  in    the    Jefferson   Medical  ^"1 
College,  I'hila(iel(fhia;    Dermatologist  to   the  Philadelphia  Hccpital ;  — j 
Physician    to    the   Skin   Department   of  the    Howard    Hospital,  etc.     -^ 

Crown  octavo.  176  pages;  88  illustrations.     Cloth,  Jl.oo  net;  iowr- ". 

leaved  for  notes,  {1.15  net.  J 

[See  Sautidtrs'  Que$tioH-Coni fends,  page  ai.]  | 

"Tlie  bcM  sludenl'*  manual  on  ikin  dlteaies  w«  have  j>it  Men." — Ttfti  mml  Ktfilla.         4 

STENGEL'S  PATHOU>GV.      Second  Edition.  | 

A  Text-Bool(  of  Pathology.      By  AlUvIih  Stengel,  MD.,  Profe^so^a^' 

of  I'liniial   Medic-iiiL-  in  tht-  University  of  Pennsylvania;   Physitijn  icz^^ 
ihc  Philadelphia  Hottpilal  ;  Physician  to  the  Children's    Ho^jiiuil,  etc      -  I 
Handsome  octavo  volume  of  S4H  pages,  with  nearly  400  illustrations    s*  j 
many  of  them    in    colors.     Cloth,  f400    net;    Half  Morocco,  i%. 

net. 

STEVENS*  MATERIA   MEDICA   AND   THERAPEUTICS.     SecontJ 
Edition,  Revised. 
A  Manual  of  Materia   Medica  and  Therapeutics.      By  A.  .V. 

Stevens,  A.M..   M.U.,   lecturer  on  Teriiiinology  and    Instructor  io 
Phvsical  Diagnosis   in  the  University  of  Pennsylvania;    ?:"■■'  :■' 
Pathology  in  the  Woman's  Mfiiital  College  of  IVnnsyl. 
octavo,  445  pages,      Flexible  leather,  ^J.^S- 

"The  author  has  fDilhfuUyjM^^^koNdem  therapeutic*  In  t  coin 
ud,  while  intended  paniculailv  j|V  tndeiii;,  it  will  In 

j^UmiI}-  coinpTebeiuivc  for  U^^ft  BiClice." — Vnhf 


STEVEN5'  PRACTICE  OF  MEDICINE.     Fifth  Edition.  Revised. 
A  Manual  of  the  Practice  of  Medicine.     By  A.  A.  Sikvens,  A.  M.. 

M.  D,,  I-euturt-r  on  Teriaiiiology  and  liislruclor  in  Physical  Diagnosis 
in  the  Univcraty  of  I'enrisylvania ;  Professor  of  Pathology  in  the 
Woman's  Medical  College  of  Pennsylvania.  Specially  intended  for 
students  preparing  for  graduation  and  hospital  examinaiions.  Posi- 
oclavo,  519  |j.igcs;   illustrated.     Flexible  leather,  ji.oo  net. 

•'  '['he  frequency  with  which  new  cdidons  of  this  manual  are  demnnJed  be^nks  iu 
popul*rily.  Il  ii  an  eii»llciit  cumlciisaliuii  a(  ihe  essentialii  a(  mcdiL-al  piaciice  fur  Ihc 
ilmlecil.  iind  mny  1*  found  also  an  escellcnt  reminder  for  Ihe  buiy  physician." — Buffala 

STEWART'S  PHYSIOLOGY.     Third  Edition.  Revised. 

A    Manual    of    Phjsiology,  with    Practical    Exercises.      Por 

Students  and  Practitioners.  Uy  G.  N.  Stlwart.  M,.\.,  M.D., 
D.Sc,  lately  Examiner  in  Physiology,  University  of  Aberdeen,  and 
of  the  New  Museums,  Cambridge  University;  Professor  of  Physiology 
in  the  Western  Reserve  University,  Cleveland,  Ohio.  Octavo  volume 
of  848  pages;  300  illustrations  in  tlie  text,  and  5  colored  plates. 
Cloth,  $3.75  net. 

••  ll  will  mpke  its  way  \'y  sheer  (tircc  of  merit,  and  nraply  deserve*  lo  do  lu.     Il  is  one 
[iflw  very  best  l%ngLi^h  IcMt-bookfi  on  Ihr  subject." — London  Lon^it- 

"Of  the  many  leit-bixiki  of  physiology  puhlishcd,  we  do  not  know  of  one  thai  so 
DMtly  coraci  up  to  the  ideal  as  does  Piof.  Stevntl'i  volume." — Bntnh  Mejkal  JouiHil. 

STEWART  AND  LAWRANCE'S  MEDICAL  ELECTRICITY. 

Essentials  of  Medical   Electricity.     By  D.   D.  Stewart,  M.D., 

Demonstrator  of  Diseases  of  the  Nervous  System  and  Chief  of  the 
Neurologic;il  Clinic  in  the  Jefferson  Medical  College;  and  E.  S. 
Lawewnce,  M.  D.,  Chief  of  the  Electrical  Clinic  and  Assistant  Demon- 
strator of  Diseases  of  the  Nervous  System  in  the  Jefferson  Medical 
College,  etc.  Crown  octavo,  158  pages;  65  illustrations.  Cloth, 
fi.oo;  interleaved  for  notes,  (11.25. 

[See  SaunJers'  Questi'oit'Cotnpends,  page  ai.] 

"  Throughnul  (he  whole  brief  space  al  their  command  the  aulhoR  show  ■  discririinaliog 
luowlcdge  of  their  subjecl." — MtJical  Nrmi. 

STONEVS  NURSING.     Second  Edition,  Revised. 

Practical  Points  in  Nursing.     For  Nurses  in  Private  Practice. 

By  EwtLV  A.  M.  Stonev,  Graduate  of  the  Train ing-School  for  Nurses, 
Lawrence,  Mass.;  late  Superintendent  of  the  Training-School  for 
Nurses.  Carney  Hospital,  South  Boston,  Mass.  456  pages,  illustrated 
with  73  engravings  in  ihe  text,  and  8  colored  and  half-tone  plates. 
Cloth,  Si.;5  net. 

"  Tliere  are  few  books  intended  for  non- professional  Tewlers  which  Can  be  So  conlialiy 
endorsed  hy  a  medical  journal  as  can  this  one," — Tkrripeutu  Giiul/i. 

"  Thi!  is  a  weliwriilen,  eminently  practical  volume,  which  covers  ihe  entire  range  of 

Hvtie  niiisiiig  as  disiinguiihed  from  hospital   nursing,  and  instnicis  Ibe  nunc  Uow  bi^l  to 

■[  ihc  venous  emergencies  which  may  arise,  and  how  10  prepare  everything  ontmarily 

•mI  in  tlie  illnsas  of  her  palicnl." — American  Jounml  0/  Oiiletriii  anil  Disciiii  of 

anil  ChildriH. 

*-t  a  work  ihoi  Ili«  physician  can  place  in  the  hantls  of  bis  private  nnracs  wjih  tbc 
of  benefit," — Ohio  iledical JaMmal. 
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STONEVS  MATERIA   MGDICA   FOR   NUR5ES. 

Materia  Medico  (or  Nurses.     Ih  Kmiiv  A,  M    SToS'F.v.Gnrluateor 
lilt  1  niniii^Siliool  lor  Nurses,  l.jwremc.  M.-ws.  ;  late  SiijJcrintendcM  ] 
of  the  TraJning-Si  liool  lor  Nurses.  Carney  H(»i>ilal,  South  Boston,  Ma«. 
Handsome  olIavo  volume  of  .)o6  pages.     Cloth,  fi.jo  net 

Tlir  iitesclil  l>r-ik  iliffrn  fTiini  olJicI  shiiiliK  wollii  tn  Hrrciat  fcilurc*.  all  iT 
inlni-lfit  In  inirlrr  il  iiuJir  i"ncli(iil  niiil  ncfi'i-ill)'  uxliil,  "Itic  m'Uciul  |)!aii  ■>(  il 
folli'vi  lliF  liim  la\A  ijiiivti  in  Irai'iitii"  a  IukiIs  for  mirscs,  hiil  tfie  tuok  ('iiiUin.- 
fut  inndcr  tiut  iiiunily  iiicluilcl  in  wnikt  I'f  ihit  thnrnclcr.  Mich  ai  I'oiuiiirn 
Rfaily  l>'«c  li'l.  \Vfi(;litt  mid  MrMurf>.  dc,  w  well  Bs  n  IJIuwiify,  Oetinirij;  nil  ■  ■  '  ■  ■. 
UKil  in  Malenii  Mrilica,  mil  ■IrMnliine  alt  ihr  latest  drugs  and  lemcdie*,  trliicli  ban  ben 
griiFr.illy  iir^lei'lol  liy  ullicc  1-ooks  iif  the  kiml. 

SUTTON  AND  GILES'  DISEASES  OP  WOMEN. 

Diseases  ol  Women.  By  J.  Bland  Sution.  F.R.C.S.,  Awisiant 
Surgeon  to  Midcllesex  Hospital,  and  Surgeon  to  Chelsea  Hospital, 
Loudon  ;  and  Arthlr  E.  Giles,  M.D..  B.Sc.  Lond.,  F.R.C.S.  Win., 
AK&istant  burgeon  lo  Chelsea  Hospital,  London.  436  pages,  h«nd- 
sonieiy  illustrated.     Cloth,  $2.50  net. 

"Tlie  (e>I  I111S  brrn  tBfrfuUy  premreil.      Nnllimc '^Swnlinl  lias  been  oniiltei).  and  Itt 
lc*rhiri|[»  arf  rhoff  rfcommcniieii  by  ine  leading  flUiUf^rLlieii  of  ilic  day-'* — J«titn^t *f  iAa 

THOMAS'S  DIET  LISTS  AND  SICK-ROOM  DIETARY. 

Diet  Lists  and  Sick-Room  Dietary.  By  Jerome  B.  Thouas, 
M.l).,  Visiting  I'hysician  to  the  Home  for  Ftiendless  Women  and 
Children  and  to  the  Newsboys'  Home  ;  jVssistant  Visiting  Physician 
to  the  Kings  County  Hospital.     Cloth,  {1.50.     Send  for  sample  sheet. 

THORNTON'S  DOSE-BOOK  AND  PRESCRIPTION-WRITING. 

Dose-Book  and  Manual  of   Prescrlption-WritiitK-      By    K.    Q. 

TiiOKNTON.  M.D.,  Demonstrator  of  'Iherapeutirs.  Jefferson  Medial 
College,  Philadelphia.      334  rjages,  illustrated.     Cloth,  $1.15  net. 

'■  Full  of  praciiail  suggeslioiii ;  will  inlie  ill  place  lo  ihc  from  laok  of  worbicf  ilui 
(on.  " — Mfilitai  Recard,  New  Yorii. 

VAN  VALZAH  AND  NISBET'S  DISEASES  OF  THE  STOMACH. 
Diseases  of  the  Stomach.  By  \Villiam  W.  Van  Val/ati,  M.D., 
I'rtifessor  of  General  Medicine  and  Diseases  of  the  Digestive  Svstein 
and  the  Blood.  New  ^'o^k  I'olyrlinic;  and  J.  Douglas  Nisn>T.  M  U., 
Adjunct  Professor  of  General  Medicine  and  Diseases  of  the  Digestive 
System  and  the  Blood,  New  York  Polyclinic.  Octavo  volume  of  674 
puges,  illustrated.      Cloth,  S3. 50  net. 

"  lis  ciiicf  claim  liet  in  Itt  1  lenmeit  and  jjcncnil  ulaplabilily  In  llie  ivadinit  nrrili  of 
thr  jjcnvnil  pinclil inner  nr  itudvnt.      In  ihrse  irlaUons  rl  i^  [milxilitv  tl<e  liol  of  tlir  rrteoK 
^Cinl  works  on  di^eaaes  of  ihe  slomKh." — Uncage  Cimuai  Kmim/, 

VECKI'S   SEXUAL   IMPOTENCE. 

The  Pathology  and  Treatment  of  Sexual  Impotence.    By  Vicroit 

G.  Vt^cKi.  M  I).  From  the  second  German  edition,  revised  *od  en- 
larged.    Denii-oCtavo,  about  300  ii.igcs.     Cloth,  jtj.oo  D' 

The  (ubiecl  of  impolencc  ho*  seldom  Wen  IicBlrtl  in  ibix  itrtinKy  f"' 
ipirit  tliul  it  d«frves.     Dr.  Vccti'^  work  hSE  '""K  I"'""  favnmlily  kn 
uvcd  llie  hi^he^l  t.i'ii»tidAflflfl|^^^i<4  cihimn  i«  more  1^1 
eil  on  Ihc  Gi-rmaaJ^^^^^^Pi  l-r-'i  '  Tilifrlv  ii-airlHi 


VIERORDT'S  MEDICAL  DIAGNOSIS.     Fourth  Edition,  Revised. 
Medical  Diagnosis.     By  Dr.  Oswalu  Vierordt,  Professor  of  Medi- 
cine at  the   University  of  Heidelberg.     Translated,  with   additions, 
from  the  fifth  enlarged  German  edition,  with  the  author's  permission, 
by  Francis  H.  SruARr.  A.  M.,  M.  D.    Handsome  royal  octavo  volumej 
of  603  pages;    194    fine  wood-cuts  in  text,  many  of  ihem  in  colore.  1 
Cloth,  $4.00  net;  Sheep  or  Half  Morocco,  S5.00  net, 

"  A  Iteisnry  of  piaclicBl  informallon  which  will  be  found  of  daily  use  lo  evtty  busy 
paCinioii»  who  will  consult  11." — C,  A,  LindsLKV,  M.D.,  Proftiter  of  the  Th/ory  and 
Prorliie  vf  MiiiiciHr,   YaU  Univrrsily. 

"  Rorelj  is  a  book  published  with  which  a  reviewer  can  find  so  lillle  fault  v,  wiUi  the 
volume  before  us.  Each  particular  item  in  the  considciBiioa  of  an  organ  or  npparalu^.  wbich 
is  nrvevutry  to  delermine  n  Jiagno^is  of  any  di«eaE>c  of  thai  organ,  i^  mentioned :  nothing 
teems  forgotten.  The  chapters  on  ihieaies  of  the  circulatory  and  digestive  apparaliiii  and 
(ief>oui  svslcni  ate  cs[wcially  full  and  volunlilc.  The  reviewer  wm.ld  repeal  thai  the  book  ii 
one  of  the  be>l — pralmbljr  Ihi  bal — which  has  fallen  inlu  h»  hand*  " — Univtrsily  Mcduat 

WARRENS  SURGICAL  PATHOLOGY  AND  THERAPEUTICS. 

Surgical  Pathology  and  Therapeutics.  By  John  Colliks  Warren, 
M.D.,  LL.D.,  I'tofessor  of  Surgery,  Medical  Department  Harvartl 
University;  Surgeon  to  the  Massachusetts  Ceneral  Hospital,  eic. 
Handsotiie  octavo  volume  of  837  imges ;  136  relief  and  lithographic; 
illusiratiotw,  33  of  which  are  printed  in  colors,  and  all  of  which  were  ' 
drawn  by  William  J.  Kaul.i  from  original  specimens.  Revised  and 
Mnl.irged  Edition  in   Prep.iration. 

"  There  is  the  work  of  Dr.  Warren,  which  I  think  is  the  inosi  creditable  book  on 
Sutpcal  IVhology,  and  th>;  niosi  bcuuiiful  medical  illustration  of  lh(>  bookmaker's  an,  that 
hu  ever  licen  issued  (torn  the  American  press." — Db,  KosWELL  I'AUK,  in  tke  Hatvatd 
Gradual!  Magiaiii, 

"  l*he  liandwnitst  specimen  of  bookniaking  thai  has  evct  been  issued  from  the  Amerioui 
awdicoi  press," — Aineri.an  Junrtiat  0/  Iht  Mrdifil  Stimcfj. 

"  A  most  sinking  and  very  excellent  fmturt  of  this  tnok  is  its  ilUislTalions,  Without 
exception,  from  ihe  point  of  accuracy  and  arlislic  merit,  llicy  ore  the  best  ever  seen  in  j  work 
of  thi±  kind.  Many  of  those  representing  microseopic  pictures  are  no  perfect  in  their  coloring 
and  detail  as  almcsl  it-  give  the  beholder  (be  impression  that  he  is  looking  down  the  liBtrel 
of  a  Diicroscopc  at  a  well-mounted  section." — Aimaii  ef  Surgtiy. 

WOLFF  ON  EXAMINATION  OF  URINE. 

Essentials  of  Examlnatiou  of  Urine.    By  Lawrencil  Wolff.  M.D., 

Demonstrator  of  Chemistry,  Jefferson  Medical  College.  Philadelphia, 
etc.  Colored  (  Vogel)  urine  scale  and  numerous  illustrations.  Crown 
octavo.     Cloth,  75  cents. 

[See  Saiindfrs'  Question-Comptmh.  page  ii.] 

"  A  very  good  work  uf  its  kind — very  well  suited  lo  rls  purpose." — Timn  and  Jitgiittr. 
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OLFF'S  MEDICAL  CHEMISTRY.     Fifth  Edition,  Revised. 

Essentials   of    Medical    Chemistry,   Organic    and    Inorganic, 

Containing  also  Questions  on  Medical  Physics,  Chemicial  Physiology,^ 
Analytical    Processes.    Urinalysis,    and    Toxicology.      By    Lawrenct* 
Will  IK,  M,D..  Demonstrator  of  Chemistry.  Jefferson  Medical  College, 
'"iibdclphja,  etc.     Crown  octavo,  m  pages.    Cloth,  Si.oo  ncl ;  inter- 
«1  for  notes,  {1.15  net. 

[See  Snumttrs'  QutsfioH-Ciim/>rti,{s,  page  71.] 

npe  nf  this  vii>rl>   is  <rriuin1r  ecjnil  lo  lliat  of  ihe  lieil  miine  of  letlurn  on 
Wry  '  — f'kaitHiiitfUi'ii  E.t^.  ' 
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Jri-4ir  of  [..Luyii^oEo^y  qnd  Klimulji^y,  JcfTcrviH  T^lcilKJi]  College,  niilAdH|ihtd:  Con 
•uliiitj;  tflryii^'ilugi'i.  KlimologlM.  uiil  ouilo^isi.  Sr.  Agnes'  1I□^|^lBl.  (Viavo  voluinr 
■if  (14(1  |n^i.  t>'lll>  "vci  150  lllustialioiu  antl  Ci  lilliu^tajiliic  [jlilcs.  I'rices  :  Clolh,  S4.00 
ficL ;   Hiilf  Miirocro,  (5,00  nn 

PRVOR     PELVIC    INrLAMMATIONS. 

The  Treatment  of  Pelvic  I  nf laminations  ihrouiEh  the  Vaslna.     liy  W,  K 

rnvim,  M.  I)..  riiilc.\>.ii  i.f  (Jyiicti'li^v  Jii  liie  New  ViFtk  J"olj(.liim.  linm  vUumr 
•J  ^4$  j'^^cs,  h.ii^U<'iiirly  illu^linlcil       I'lullj.  S2.00  ntdi 

ABBOTT  ON  TRANSMISSIBLE   DISEASES. 

The  Hygiene  of  Transmissible  Diseases;  their  Causation,  Modes  o{ 
Dissemination,  snd  Methods  of  Prevention.  Ii>  A.  C.  Adkhti.  M.li..  I'n' 
rci..u[  of  HvKwnc  111  ihe  Univeisiiv  of  I'ennBylvniini -.  Diredoc  of  ihc  I  jborattiry  o( 
Hygiene.  Outavu  volume  iif  ji  i  [Hiccs.  cuntaiiiing  n  nuiiiiici  of  charts  an<l  mBjis,  and 
liumcruui  illuslntlinnli.      Clulli,  $1  ik>  ne\, 

HEISLBR-S  EMBHVOLOaV. 

A   Text-Book   of   Embryology.      Ily   John   C,    Heisler,  M.  D..  rx'fceoi  of 

Anatomy  in  llie  MclicoChirurgical  Cnlle^e,  Pliilmleiiihia,  Octavo  valume  of  405 
|in^i-»,  with  (no  111 utliai ions,  id  in  ciiliir».      Clolh.  tl.50  net. 

JACKSON-DISEASES  OF  THE    EVE. 

A  Manual  of  Diseases  of  the  Bye.    Uy  T.iiwakii  JaiKson,  A-  M.,  M.  D..  sume- 

Ume  I'rud-Sjur  ol  biii'iscs  of  Iht  I-31:  in  the  I'hilsdelpliii  I'olyclinic  anil  rollpgc  fin 
GrsHiiaiei  in  Medicine,  tixao  voliinie  of  over  535  pagcf,  with  178  hcaiiiifiil  illutin- 
Urnis,  mtijllv  from  driiwings  hy  the   .lUlhipr, 

NANCREDE- PRINCIPLES  OF   SURQERY. 

Lectures  on  the  Principles  of  Surgery.    Ity  Ckas.  n.  NANcanr-i.  M  U.LLI)., 

nufcsaor  of  >u(6'-fy  and  of  Clinical  >u;£erj,  Univcrsiiy  of  Michigan,  Ann  Arbnr 
Octavo  volame  of  jqS  \»gtf,  lllustnied.     Cloth,  (i.jo  net. 

IN  PREPARATION  FOR  EARLY  PUBUCATION. 

OODEN-UHINARY   ANALYSIS. 

A  Manual  of  Urinary  Analysis,  liy  J,  bERCSN  (JcniN,  M.  D.,  AuisUni  iu 
Cheinisiiy.  Hnrvard  University  McHlfal  Schotd. 

STONEV— SUROICAL  TECHNIQUE  FOR  NURSES. 

Surgical  Technlt|ue  fur  Nurses ._  liy  I.mii  v  a.  M.  Siiinkv,  (Iraduale  ofl'nlning 
Schixil  liir  Niit'O,  [,.nvrenre,  Mi|^^^^H|micr>nlendcnl  nf  Tivltllng  School  for  Nuncs 

(.fltiiey  lli>5]illjl,  Sipiilli   l^istin 


LANE  MEDICAL  LIBRARY 


To  avnid  fin«,  thii  bcwk  ihould  be  rcturoMt  on 
or  before  the  date  lut  nampcd  below. 


AUG  19  ibu      T 


FEB 


0,0728 19 


.   1915 

6 


